

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































80 Col

R

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
11
11
11
11
11

Cc

25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
a8
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06

132 Col

R
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
07
07
07
07
07
07
07
07
07
07
07
07
07
07

c
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
13
14
115
116
117
118
19
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014

Position
Dec

0744
0745
0746
0747
0748
0749
0750
0751

0752
0753
0754
0755
0756
0757
0758
0759
0760
0761

0762
0763
0764
0765
0766
0767
0768
0769
0770
0771

0772
0773
0774
0775
0776
0777
0778
0779
0780
0781

0782
0783
0784
0785
0786
0787
0788
0789
0790
0791

0792
0793
0794
0795
0796
0797
0798
0799
0800
0801
0802
0803
0804
0805

Appendix B. Buffer Address /O Interface Codes

Hex

2E8
2E9
2EA
2EB
2EC
2ED
2EE
2EF
2F0
2F1
2F2
2F3
2F4
2F5
2F6
2F7
2F8
2F9
2FA
2FB
2FC
2FD
2FE
2FF
300
301
302
303
304
305
306
307
308
309
30A
308
30C
30D
30E
30F
310
311
312
313
314
315
316
317
318
319
31A
31B
31C
31D
31E
31F
320
321
322
323
324
325

Buffer Address {Hex)

EBCDIC

4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4B
4Cc
4c
4C
4C
4C
4Cc
4C
4C
4C
4C
4C
4C
4ac
4c
4c
4Cc
4c
4C
4c
4c
4c
4C
4c
4c
ac
4ac
4c
ac
4C
4C
4ac
4C
4C
4C
4C
4Cc
4C
4C

E8
E9
6A
6B
6C
6D
6E
6F
FO
F1
F2
F3
F4
F5
F6
F7
F8
F9
7A
78
7C
7D
7E
7F
40
c1
c2
c3
ca
c5
c6
c7
cs
co
4A
4B
ac
4ap
4E
4F
50
D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
5B
5C
5D
5E
5F
60
61
E2
E3
E4
E5

ASCII

2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
2E
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C
3C

59
5A
7C
2C
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
a1
42
43
44
45
a6
47
48
49
5B
2E
3C
28
2B
21
26
4A
4B
aC
4D
4E
4F
50
51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
55
56

B-13



80 Col

R

11
11
1
11
11
11
1
11
11
11
1
1
11
11
11
11
1
11
11
11
11
1
1
1
11
11
11
11
11
11
11
11
11
11
11
11
11
1
11
11
11
11
11
1
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

C

07
08
09
10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
a1

42
43
a4
45
46
a7
48
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68

132 Col

E_
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07

c
015
016
017
018
019
020
021

022
023
024
025
026
027
028
029
030
031

032
033
034
035
036
037
038
039
040
041

042
043
044
045
046
047
048
049
050
051

052
053
054
055
056
057
058
059
060
061

062
063
064
065
066
067
068
069
070
071

072
073
074
075
076

Position
Dec

0806
0807
0808
0809
0810
0811

0812
0813
0814
0815
0816
0817
0818
0819
0820
0821

0822
0823
0824
0825
0826
0827
0828
0829
0830
0831

0832
0833
0834
0835
0836
0837
0838
0839
0840
0841

0842
0843
0844
0845
0846
0847
0848
0849
0850
0851

0852
0853
0854
0855
0856
0857
0858
0859
0860
0861

0862
0863
0864
0865
0866
0867

Hex

326
327
328
329
32A
328
32C
32D
32E
32F
330
331

332
333
334
335

336
337

338
339
33A
33B
33C
33D
33E
33F
340

341

342

343

344

345

346
347

348

349

34A
34B
34C
34D
34E
34F
350
351

352
353

354
355
356
357
358
359
35A
358
35C
35D
35E
35F
360
361

362
363

Buffer Address (Hex)

EBCDIC ASCII
4C E6 3C 57
4C E7 3C 58
4C E8 3C 59
4C E9 3C 5A
4C 6A 3¢ 7C
4C 6B 3C 2C
4C 6C 3C 25
4Cc 6D 3C 5F
4C 6E 3C 3E
4C 6F 3C 3F
4C FO 3C 30
4C F1 3C 31
4C F2 3C 32
4C F3 3C 33
4C F4 3C 34
4C F5 3C 35
4C F6 3C 36
4C F7 3C 37
4C F8 3C 38
4ac F9 3C 39
4C 7A 3C 3A
4C 7B 3C 23
4c 7C 3C 40
4C 7D 3Cc 27
4C 7E 3C 3D
4c 7F 3C 22
4D 40 28 20
4D cC1 28 41
4D C2 28 42
4D C3 28 43
4D C4 28 44
4D Cb 28 45
4D C6 28 46
4D C7 28 47
4D C8 28 48
4D C9 28 49
4D 4A 28 5B
4D 4B 28 2E
4D 4cC 28 3C
4D 4D 28 28
4D 4E 28 2B
4D 4F 28 21
4D 50 28 26
4D D1t 28 4A
4D D2 28 4B
4D D3 28 4C
4D D4 28 4D
4D D5 28 4E
4D D6 28 4F
4D D7 28 50
4D D8 28 51
4D D9 28 52
4D BA 28 5D
4D 5B 28 24
4D 5C 28 2A
4D 5D 28 29
4D SE 28 3B
4D 5F 28 5E
4D 60 28 2D
4D 61 28 2F
4D E2 28 53
4D E3 28 54



80 Col 132 Col Position Buffer Address (Hex)

"R C R C Dec  Hex EBCDIC ASCHI
11 69 07 077 0868 364 4D E4 28 55
1 70 07 078 0869 365 4D ES5 28 56
1M1 71 07 079 0870 366 4D E6 28 57
1 72 07 080 0871 367 4D E7 28 68
1 73 07 081 0872 368 4D E8 28 59
1M1 74 07 082 0873 369 4D E9 28 BA
1 75 07 083 0874 36A 4D 6A 28 7¢C
1 76 07 084 0875 36B 4D 6B 28 2C
1M1 77 07 085 0876 36C 4D 6C 28 25
11 78 07 086 0877 36D 4D 6D 28 5F
1 79 07 087 0878 36E 4D 6E 28 3E
11 80 07 088 0879 36F 4D 6F 28 3F
12 01 07 089 0880 370 4D FO 28 30
12 02 07 090 0881 371 4D F1 28 31
12 03 07 091 0882 372 4D F2 28 32
12 04 07 092 0883 373 4D F3 28 33
12 05 07 093 0884 374 4D F4 28 34
12 06 07 094 0885 375 4D F5 28 35
12 07 07 095 0886 376 4D F6 28 36
12 08 07 096 0887 377 4D F7 28 37
12 09 07 097 0888 378 4D F8 28 38
12 10 07 098 0889 379 4D F9 28 39
12 11 07 099 0890 37A 4D 7A 28 3A
12 12 07 100 0891 37B 4D 7B 28 23
12 13 07 101 0892 37C 4D 7C 28 40
12 14 07 102 0893 37D 4D 7D 28 27
12 15 07 103 0894 37E 4D 7E 28 3D
12 16 07 104 0895 37F 4D 7F 28 22
12 17 07 105 0896 380 4E 40 2B 20
12 18 07 106 0897 381 4E C1 28 41
12 19 07 107 0898 382 4E C2 2B 42
12 20 07 108 0899 383 4E C3 2B 43
12 21 07 109 0900 384 4E C4 2B 44
12 22 07 110 0901 385 4E C5 2B 45
12 23 07 1M1 0902 386 4E C6 2B 46
12 24 07 112 0903 387 4E C7 2B 47
12 25 07 113 0904 388 4E C8 2B 48
12 26 07 114 0905 389 4E C9 2B 49
12 27 07 115 0506 38A 4E 4A 2B 5B
12 28 07 116 0907 38B 4E 4B 2B 2E
12 29 07 117 0908  38C 4E 4C 2B 3C
12 30 07 118 0909 38D 4E 4D 2B 28
12 31 07 119 0910 38E 4E 4E 28 2B
12 32 07 120 0911 38F 4E 4F 28 21
12 33 07 121 0912 390 4E 50 2B 26
12 34 07 122 0913 391 4E D1 2B 4A
12 35 07 123 0914 392 4E D2 2B 4B
12 26 07 124 0915 393 48 D3 2B 4C
12 37 07 125 0916 394 4E D4 2B 4D
12 38 07 126 0917 395 4E DS 2B 4E
12 39 07 127 0918 396 4E D6 2B 4F
12 40 07 128 0919 397 4E D7 2B 50
12 4 07 129 0920 398 4E D8 2B 51
12 42 07 130 0921 399 4E D9 2B 52
12 43 07 131 0922 39A 4E 5A 2B 6D
12 44 07 132 0923 39B 4E 5B 2B 24
12 45 08 001 0924 39C 4E 5C 2B 2A
12 46 08 002 0925 39D 4E 5D 2B 29
12 47 08 003 0926 39E 4E S5E 2B 3B
12 48 08 004 0927 39F 4E 5F 2B 5E
12 49 08 005 0928 3A0 4E 60 2B 2D
12 50 08 006 0929 3A1 4E 61 2B 2F

Appendix B. Buffer Address I/O Interface Codes B-15



80 Col

R

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Cc

51
52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06
07

08
09
10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32

132 Col

R
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

c_
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068

Position
Dec

0930
0931
0932
0933
0934
0935
0936
0937
0938
0939
0940
0941

0942
0943
0944
0945
0946
0947

0948
0949
0950
0951

0952
0953
0954
0955
0956
0957

0958
0959
0960
0961

0962
0963

0964
0965
0966
0967
0968
0969
0970
0971

0972
0973
0974
0975
0976
0977
0978
0979
0980
0981

0982
0983
0984
0985
0986
0987
0988
0989
0990
0991

Hex

3A2
3A3
3A4
3A5
3A6
3A7
3A8
3A9
3AA
3AB
3AC
3AD
3AE
3AF
3B0
3B1
382
3B3
3B4
3B5
3B6
387
3B8
389
3BA
3BB
38C
3BD
3BE
3BF
3C0
3C1
3C2
3C3
3C4
3C5
3Cé
3C7
3C8
3C9
3CA
3CB
3CC
3CD
3CE
3CF
3D0
3D1
3D2
3D3
3D4
3D5
3D6
3D7
3D8
3D9
3DA
3DB
3DC
3DD
3DE
3DF

Buffer Address (Hex)

EBCDIC ASCHI

4E E2 2B 53
4E E3 2B 54
4E E4 2B 55
4E E5 2B 56
4E E6 2B 57
4E E7 2B 58
4E E8 2B 59
4E E9 2B 5A
4E 6A 2B 7C
4E 6B 2B 2C
4E 6C 2B 25
4E 6D 2B 5F
4E BE 28 3E
4E 6F 2B 3F
4E FO 2B 30
4E F1 2B 31
4E F2 2B 32
4E F3 2B 33
4E F4 2B 34
4E F5 2B 35
4E FB6 2B 36
4E F7 2B 37
4E F8 2B 38
4E F9 2B 39
4E 7A 2B 3A
4E 7B 2B 23
4E 7C 2B 40
4E 7D 2B 27
4E 7E 2B 3D
4E 7F 2B 22
4F 40 21 20
4F C1 21 41
4F C2 21 42
4F C3 21 43
4F Ca4 21 44
4F C5 21 45
4F C6 21 46
4F C7 21 47
4F C8 21 48
4F C9 21 49
4F 4A 21 5B
4F 4B 21 2E
4F 4C 21 3C
4F 4D 21 28
4F 4E 21 28
4F 4F 21 2
4F 50 21 26
4F D1 21 4A
4F D2 21 4B
4F D3 21 4C
4F D4 21 4D
4F D5 21 4E
4F D6 21 4F
4F D7 21 50
4F D8 21 51
4F D9 21 52
4F SBA 21 6D
4F 5B 21 24
4F 5C 21 2A
4F 5D 21 29
4F BE 21 3B
4F 5F 21 BE



80 Col

R

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
14

Cc

33
34
35
36
37
38
39
40
M
a2
43
a4
45
46
47
48
a9
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
11
12
13
14

132 Col

R

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

c

069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
0892
080
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

Position
Dec

0992
0993
0994
0995
0996
0997
0998
0999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053

Hex

3E0
3E1
3E2
3E3
3E4
3E5
3E6
3E7
3E8
3E9
3EA
3EB
3EC
3ED
3EE
3EF
3F0
3F1
3F2
3F3
3F4
3F5
3F6
3F7
3F8
3F9
3FA
3FB
3FC
3FD
3FE
3FF
400
401
402
403
404
405
406
407
408
409
40A
408
40C
40D
40E
40F
410
an
412
413
414
415
416
417
418
419
41A
418
41
41D

Buffer Address (Hex)
EBCDIC

aF
4F
aF
4F
4
4F
aF
aF
4F
4F
4F
4F
aF
aF
4F
4F
4F
4F
aF
4F
4aF
4F
4F
4F
4F
4F
4F
aF
aF
aF
4F
4F
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

60

61

E2
E3
E4
E5
E6
E7
E8
E9
6A
6B
6C
6D
6E

6F

FO
F1

F2

F3
F4
F5
F6
F7

F8
FO
7A
7B

7C
7D
7E
7F

40

c1

c2
c3
c4
c5
Ccé
c7

c8
Cc9
aA
48

ac
4D
4E
4F

50

D1

D2
D3
D4
D5
D6
D7
D8
D9
5A
58
5C
5D

ASCII

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
2
21
21
21
21
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

Appendix B. Buffer Address 1/O Interface Codes

2D
2F
53
54
55
56
57
58
59
B5A
7C
2C
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
41
42
43
44
45
46
47
48
49
58
2E
3C
28
2B
21
26
4A
4B
4C
4D
4E
4F
50
51
52
5D
24
2A
29

B-17



B-18

80 Col

R

14
14
14
14
12
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

Cc

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

38

39
40
a4
42
43
a4
a5
46
a7
48
49
50

51 .

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

132 Col

R

08
08
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

Cc

131
132
001
002
003
004
005
006
007
008
009
010
011
012
113
014
015
016
017
018
019
020
021

022
023
024
025
026
027
028
029
030
031

032
033
034
035
036
037
038
039
040
041

042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060

Position
Dec

1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

1092
1093
1094
1005
1096
1097
1098
1099
1100
1101

1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115

Hex

41E
41F
420
421
422
423
424
425
426
427
428
429
42A
42B
42C
42D
42E
42F
430
431
432
433
434
435
436
437
438
439
43A
43B
43C
43D
43E
43F
440
441
442
443
444
445
446
447
448
449
44A
44B
44C
44D
44E
44F
450
451
452
453
454
455
456
457
458
459
45A
45B

Buffer Address (Hex)
EBCDIC ASCl
50 5E 26 3B
50 6F 26 5E
50 60 26 2D
50 61 26 2F
50 E2 26 53
50 E3 26 54
50 E4 26 55
50 E5 26 56
50 E6 26 57
50 E7 26 58
50 E8 26 59
50 E9 26 5A
50 6A 26 7C
50 6B 26 2C
60 6C 26 25
50 6D 26 6F
50 6E 26 3E
50 6F 26 3F
50 FO 26 30
50 F1 26 31
50 F2 26 32
50 F3 26 33
50 F4 26 34
50 F5 26 35
50 F6 26 36
50 F7 26 37
50 F8 26 38
50 F9 26 39
50 7A 26 3A
50 7B 26 23
50 7C 26 40
50 7D 26 27
50 7E 26 3D
50 7F 26 22
D1 40 4A 20
D1 C1 4A 41
D1 C2 4A 42
D1 C3 4A 43
D1 C4 4A 44
D1 C5 4A 45
D1 C6 4A 46
D1 C7 4A 47
D1 C8 4A 48
D1 C9 4A 49
D1 4A 4A 5B
D1 4B 4A 2E
D1 4C 4A 3C
D1 4D 4A 28
D1 4E 4A 2B
D1 4F 4A 21
D1 50 4A 26
D1 D1 4A 4A
D1 D2 4A 4B
D1 D3 4A 4C
D1 D4 4A 4D
D1 D5 4A 4E
D1 D6 4A 4F
D1 D7 4A 50
D1 D8 4A 51
D1 D9 4A 52
D1 5A 4A 5D
D1 5B 4A 24



80 Col

R

14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
156
15

C

77
78
79
80
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
a5
46
47
a8
49
50
51
52
53
54
55
56
57
58

132 Col

R
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

c_
061

062
063
064
065
066
067
068
069
070
071

072
073
074
075
076
077
078
079
080
081

082
083
084
085
086
087
088
089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104
105
106
107
108
109
110
1

112
113
114
115
116
117
118
119
120
121

122

Position
Dec

1116
1117
1118
1119
1120
1121

1122
1123
1124
1125
1126
1127
1128
1129
1130
1131

1132
1133
1134
1135
1136
1137
1138
1139
1140
1141

1142
1143
1144
1145
1146
1147
1148
1149
1160
1151

1162
1163
1154
1155
1156
11567
1158
1159
1160
1161

1162
1163
1164
1165
1166
1167
1168
1169
1170
117
1172
1173
1174
1175
1176
1177

Appendix B. Buffer Address1/O Interface Codes

Hex

45C
45D
45E
45F
460
461
462
463
464
465
466
467
468
469
46A
468
46C
46D
46E
46F
470
471
472
473
474
475
476
477
478
479
47A
478
47C
47D
47E
47F
480
481
482
483
484
485
486
487
488
489
48A
48B
48C
48D
48E
48F
490
491
492
493
494
495
496
497
498
499

Buffer Address (Hex)
EBCDIC

D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D2

5C
5D
5E
5F
60
61

E2
E3
E4
ES
E6
E7
E8
E9
6A
68
6C
6D
6E
6F

FO
F1

F2
F3
Fa
F5
F6
F7

F8
F9

7A
78

7C
7D
7E
7F

40

ct

c2
c3
ca
c5
c6
c7
c8
co
4A
48
ac
4D
4E
4F
50
D1
D2
D3
D4
D5
D6
D7
D8
D9

ASCH

aA
aA
aA
an
aA
4A
aA
an
an
aA
aA
aA
aA
aA
an
aA
aA
aA
aA
an
an
aA
aA
4A
aA
4A
aA
aA
an
4A
aA
aA
aA
4A
an
an
4B
a8
4B
48
a8
a8
4B
4B
a8
48
48
a8
48
aB
a8
aB
4B
4B
48
4B
48
48
4B
48
48
48

2A
29
3B
5E
2D
2F
53
54
55
56
57
58
59
5A
7C
2c
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
a1
42
43
a4
a5
46
a7
ag
49
58
2E
3c
28
2B
21
26
aA
a8
ac
4D
4E
aF
50
51
52

B-19



B-20

132 Col

R

09
09
09
09
09
09
09
09
09
09
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

C
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052

Position
Dec

1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
11956
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239

Hex

49A
498
49¢C
49D
49E
49F
4A0
4A1
4A2
4A3
4A4
4A5
4A6
4A7
4A8
4A9
4AA
4AB
4AC
4AD
4AE
4AF
480
4B1
4B2
4B3
4B4
485
4B6
4B7
488
4B9
4BA
4BB
4BC
4BD
4BE
4BF
4co
4¢1
4c2
4c3
4c4
4c5
4C6
4c7
4C8
4C9
4cA
4CB
4cc
4cD
4CE
4cF
4D0
4p1
4D2
4D3
4D4
4D5
4D6
4D7

Buffer Address (Hex)

EBCDIC ASCII
D2 5A 4B 5D
D2 5B 4B 24
D2 5C 4B 2A
D2 58D 4B 29
D2 5E 48 3B
D2 S5F 4B 5E
D2 60 4B 2D
D2 61 4B 2F
D2 E2 4B 53
D2 E3 4B 54
D2 E4 4B 565
D2 E5 4B 56
D2 E6 4B 57
D2 E7 4B 58
D2 ES8 4B 59
D2 E9 4B 5A
D2 BA 4B 7C
D2 6B 48 2C
D2 6C 4B 25
D2 6D 4B S5F
D2 6E 4B 3E
D2 6F 4B 3F
D2 FO 48 30
D2 F1 4B 31
D2 F2 4B 32
D2 F3 48 33
D2 F4 4B 34
D2 F5 4B 35
D2 F6 4B 36
D2 F7 4B 37
D2 F8 4B 38
D2 F9 4B 39
D2 7A 4B 3A
D2 78 4B 23
D2 7C 4B 40
D2- 7D 48 27
D2 7E 48 3D
D2 7F 4B 22
D3 40 4Cc 20
D3 C1 4C 41
D3 C2 4Cc 42
D3 C3 4c 43
D3 C4 4C 44
D3 C5 4C 45
D3 Cé6 4C 46
D3 C7 4Cc 47
D3 C8 4C 48
D3 C9 4C 49
D3 4A 4C 5B
D3 4B 4C 2E
D3 4C 4C 3C
D3 4D 4C 28
D3 4E 4C 2B
D3 4F ac 21
D3 50 4C 26
D3 D1 4C 4A
D3 D2 4C 4B
D3 D3 4C 4C
D3 D4 4C 4D
D3 DS 4C 4E
D3 D6 4C 4F
D3 D7 4C 50



80 Col

R

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

Cc

a
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
1
12
13
14
15
16
17
18
19
20
21
22

132 Col

R
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
i0
10
10
10
10

c_
053
054
055
056
057
058
059
060
061

062
063
064
065
066
067
068
069
070
071

072
073
074
075
076
077
078
079
080
081

082
083
084
085
086
087
088
089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104
105
106
107
108
109
110
11

112
113
114

Position
Dec

1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1269
1260
1261
1262
1263

11264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301

Appendix B. Buffer Address I/O Interface Codes

Hex

4D8
4D9
4DA
4DB
4DC
4DD
4DE
4DF
4EO
4E1
4E2
4E3
4E4
4E5
4E6
4E7
4E8
4E9
4EA
4EB
4EC
4ED
4EE
4EF
4F0
4F1
4F2
4F3
4F4
4F5
4F6
4F7
4F8
4F9
4FA
4FB
4FC
4FD
4FE
4FF
500
501
502
503
504
505
506
507
508
509
50A
50B
50C
50D
50E
50F
510
511
512
513
514
515

51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
55
56
57
58
59
5A
7¢C
2c
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
41
42
43
44
45
46
47
48
49
5B
2€
3c
28
2B
21
26
aA
4B
4C
4D

Buffer Address (Hex)
EBCDIC ASCII
D3 D8 4C
D3 D9 4C
D3 BA 4C
D3 5B 4C
D3 &C 4C
D3 5D 4Cc
D3 BE 4C
D3 65F 4C
D3 60 4C
D3 61 4C
D3 E2 4C
D3 E3 4C
D3 E4 4C
D3 ES 4C
D3 E6 4C
D3 E7 4C
D3 E8 4C
D3 E9 4C
D3 6A 4C
D3 6B 4C
D3 6C 4C
D3 6D 4C
D3 6E 4C
D3 6F 4C
D3 FO 4C
D3 F1 4C
D3 F2 4c
D3 F3 4C
D3 F4 4C
D3 F5 4C
D3 F6 aCc
D3 F7 4C
D3 F8 4C
D3 F9 4C
D3 7A 4C
D3 7B 4C
D3 7C 4C
D3 7D 4C
D3 7E 4C
D3 7F 4C
D4 40 4D
D4 C1 4D
D4 C2 4D
D4 C3 4D
D4 C4 4D
D4 Cb 4D
D4 C6 4D
D4 C7 aD
D4 C8 4D
D4 C9 4D
D4 4A 4D
D4 4B 4D
D4 4C 4D
D4 4D 1)
D4 4E 4p
D4 4F ap
D4 50 4D
D4 D1 4D
D4 D2 4D
D4 D3 4D
D4 D4 ap
D4 D5 4D

4

B-21



B-22

80 Col

R

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18

Cc

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05

132 Col

R_
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
11
1
11
11
11
11
1
11
11
1
11
11
11
11
11
11
11
1
11
11

11

11
11
11
11
11
11
11
11
11
11
11
11
11
1
11
11
11
11
11
11
11
11
1

c_
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045

Position
Dec

1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321

1322
1323
1324
1325
1326
1327
1328
1329
1330
1331

1332
1333
1334
1335
1336
1337
1338
1339
1340
1341

1342
1343
1344
1345
1346
1347
1348
1349
1350
1351

1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364

Hex

516
517
518
519
51A
51B
51C
51D
51E
51F
520
521
522
523
524
525
526
527
528
529
52A
528
52C
52D
52E
52F
530
531
532
533
534
535
536
537
538
539
63A
53B
53C
53D
53E
53F
540
541
542
543
544
545
546
547
548
549
54A
548
54C
54D
54E
b54F
550
551
552
553
554

Buffer Address (Hex)

EBCDIC ASCII
D4 D6 4D 4F
D4 D7 4D 50
D4 D8 4D 51
D4 D9 4D 52
D4 bBA 4D 5D
D4 5B aD 24
D4 5C 4D 2A
D4 5D 4D 29
D4 5E 4D 3B
D4 5F 4D 5E
D4 60 4D 2D
D4 61 4D 2F
D4 E2 4D 53
D4 E3 4D 54
D4 E4 4D 55
D4 E5 4D 56
D4 E6 4D 57
D4 E7 4D 58
D4 ES8 4D 59
D4 E9 4D 5BA
D4 6A 4D 7C
D4 6B 4D 2C
D4 6C 4D 25
D4 6D 4D 5F
D4 6E 4D 3E
D4 6F 4D 3F
D4 FO 4D 30
D4 F1 4D 31
D4 F2 4D 32
D4 F3 4D 33
D4 F4 4D 34
D4 F5 4D 35
D4 Fé6 4D 36
D4 F7 4D 37
D4 F8 4D 38
D4 F9 4D 39
D4 7A 4D 3A
D4 7B 4D 23
D4 7C 4D 40
D4 7D 4D 27
D4 7E 4D 3D
D4 7F 4D 22
D5 40 4E 20
D5 C1 4E M
D5 C2 4E 42
D5 C3 4E 43
D5 C4 4E 44
D5 Cb 4E 45
D5 C6 4E 46
D5 C7 4E 47
D5 C8 4E 48
D5 C9 4E 49
D5 4A 4E 5B
D5 4B 4E 2E
D5 4C 4E 3C
D5 4D 4E 28
D5 4E 4E 2B
D5 4F 4E 21
D5 50 4E 26
D5 D1 4E 4A
D5 D2 4E 4B
D5 D3 4E 4C
D5 D4 4E 4D



80 Cot

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

18 .

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

C

06
07
08
09
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
356
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

65
66

132 Col

R

11
11
1
1
11
11
11
11
11
1"
1
1
1
1"
11
1
1
1"
11
1"
11
11
11
1
1
11
11
11
1
11
11
11
11
1
11
1
11
1
11
11
11
1
11
11
1
11
1
11
11
1
1
11
11
11
11
1
11
11
11
11
1

c_
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106

Position
Dec

1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425

Appendix B. Buffer Address I/O Interface Codes

Hex

556
556
557
558
559
55A
558
55C
55D
55E
55F
560
561

562
563
564
565
566
567

568
569
56A
568
56C
56D
56E
56F
570
571

572
573
574
575
576
577

578
579
57A
578
57C
57D
57E
57F
580
581

582
583
584
585
586
587
588
589
58A
588
58C
58D
58E
58F
590
591

Buffer Address (Hex)

EBCDIC AscHi
D5 D5 4E 4E
D5 D6 4E 4F
D5 D7 4E 50
D5 D8 4E 51
D5 D9 4E 52
D5 5A 4E 5D
D5 5B 4E 24
D5 5C 4E 2A
D5 5D 4E 29
D5 5E 4E 3B
D5 5F 4E 5E
D5 60 4E 2D
D5 61 4E 2F
D5 E2 4E 53
D5 E3 4E 54
D5 E4 4E 55
D5 ES5 4E 56
D5 F6 4E 57
D5 E7 4E 58
D5 E8 4E 59
D5 E9 4E 5A
D5 6A 4E 7C
D5 6B 4E 2C
D5 6C 4E 25
D5 6D 4E 5F
D5 6E 4E 3E
D5 6F 4E 3F
D5 FO 48 30
D5 F1 4E 31
D5 F2 4E 32
D5 F3 4E 33
D5 F4 4E 34
D5 F5 4E 35
D5 F6 4E 36
D5 F7 4E 37
D5 F8 4E 38
D5 F9 4E 39
D5 7A 4E 3A
D5 7B 4E 23
D5 7C 4E 40
D5 7D 4E 27
D5 7E 4E 3D
D5 7F 4 22
D6 40 4F 20
D6 C1 4F 41
D6 C2 4F 42
D6 C3 4F 43
D6 C4 4F 44
D6 C5 4F 45
D6 C6 4F 46
D6 C7 4F 47
D6 C8 4F 48
D6 C9 4F 49
D6 4A 4F 5B
D6 4B 4F 2E
D6 4C 4F 3C
D6 4D 4F 28
D6 4E 4F 2B
D6 4F 4F 21
D6 50 4F 26
D6 D1 4F 4A

B-23



B-24

80 Col

R

18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Cc

67
68
69
70
71

72
73
74
75
76
77
78
79
80
o1

02
03
04
05
06
07
08
09
10
11

12
13
14
15
16
17

18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
a1
42
43
44
a5
46
47
48

132 Col

R

11
11
11
11
11
11
1
1
11
1
1
1
1"
11
11

11

1

1

1

1

11

1

11

11

1

11

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

c
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

001

002
003

004
005
006
007
008
009
010
o011
012
013
014

015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036

Position
Dec

1426
1427
1428
1429
1430
1431

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441

1442
1443
1444
1445
1446
1447
1448
1449
1450
1451

1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471

1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487

Hex

592
593
594
595
596
597
598
599
59A
598
59C
59D
59E
59F
5A0
5A1
5A2
5A3
5A4
5A5
5A6
5A7
5A8
5A9
5AA
5AB
5AC
5AD
BAE
5AF
580
581
582
583
584
585
586
587
588
589
5BA
5BB
5BC
5BD
5BE
5BF
5C0
5C1
5C2
5C3
5C4
5C5
5C6
5C7
5C8
5C9
5CA
5CB
5CC
5CD
5CE
5CF

Buffer Address (Hex)
EBCDIC ASCII
D6 D2 4F 4B
D6 D3 4F 4C
D6 D4 4F 4D
D6 D5 4F 4E
D6 D6 4F 4F
D6 D7 4F 50
D6 D8 4F 51
D6 D9 4F 52
D6 5A 4F 5D
D6 5B 4F 24
D6 5C 4F 2A
D6 5D 4F 29
D6 5E 4F 3B
D6 5F 4F S5E
D6 60 4F 2D
D6 61 4F OF
D6 E2 4F 53
D6 E3 4F 54
D6 E4 4F 55
D6 ES 4F 56
D6 E6 4F 57
D6 E7 4F 58
D6 E8 4F 59
D6 E9 4F BA
D6 BA 4F 7C
D6 6B 4F 2C
D6 6C 4F 25
D6 6D 4F SF
D6 6E 4F 3E
D6 6F 4F 3F
D6 FO 4F 30
D6 F1 4F 31
D6 F2 4F 32
D6 F3 4F 33
D6 F4 4F 34
D6 F5 4F 35
D6 F6 4F 36
D6 F7 4F 37
D6 F8 4F 38
D6 F9 4F 39
D6 7A 4F 3A
D6 7B 4F 23
D6 7C 4F 40
D6 7D 4F 27
D6 7E 4F 3D
D6 7F 4F 22
D7 40 50 20
D7 C1 50 41
D7 C2 50 42
D7 C3 50 43
D7 C4 50 44
D7 C5 50 45
D7 Cé 50 46
D7 C7 50 47
D7 C8 50 48
D7 C9 50 49
D7 4A 50 5B
D7 4B 50 2E
D7 4C 50 3C
D7 4D 50 28
D7 4E 50 28
D7 4F 50 21



80 Col

R

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

C

49
50
51
52
53
54
56
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

132 Col

R C

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098

'
Position
Dec

1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1633
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549

Appendix B. Buffer Address I/O Interface Codes

Hex

5D0
5D1
5D2
5D3
5D4
5D5
5D6
5D7
5D8
5D9
5DA
5DB
5DC
5DD
5DE
5DF
5EQ
5E1
5E2
5E3
5E4
5E5
5E6
5E7
5E8
6EQ
5EA
5EB
5EC
5ED
5EE
5EF
5F0
5F1
5F2
5F3
5F4
5F5
5F6
5F7
5F8
5F9
5FA
5FB
5FC
5FD
SFE
5FF
600
601
602
603
604
605
606
607
608
609
60A
608
60C
60D

Buffer Address (Hex)

EBCDIC

D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D8
D8
D8
D8
D8
D8
D8
D8
D8
D8
D8
D8
D8
D8

50
D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
5B
5C
5D
5
5F
60

61

E2
E3
E4
E5
E6
E7

ES

E9

6A
68

6C
6D
6E

6F

FO
F1

F2
F3
F4
F5
F6
F7
F8
F9
7A
78
7C
7D
7E
7F
40

c1

c2
c3
ca
cs
c6
c7
c8
co
4aA
4B
4ac
4D

ASCI

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50.

50
50
50
50
51
51
51
51
51
51
51
51
51
51
51
51
51
51

26
aA
4B
ac
ap
4E
4F
50
51
52
5D
24
2A
29
38
5E
2D
2F
53
54
55
56
57
58
59
5A
7C
2¢
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
a1
42
43
a4
45
a6
47
48
49
58
2E
3c
28

B-25



B-26

80 Col

R

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
21

21

21

21

21

21

21

21

21

21

21
21

c

31
32
33
34
35
36
37
38
39
40
a1

42
43
a4
a5
a6
47
48
49
50
51

52
53
54
55
56
57

58
59
60
61

62
63

64
65
66
67

68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06
07
08
09
10
1

12

132 Col

R

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

c
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028

Position
Dec

1550
1551
1652
1553
1554
15556
1656
1557
1558
1559
1560

+ 1661

1662
1563
1564
1565
1566
1567
1568
1569
1570
1571

1572
1573
1574
15675
1576
1577
1578
1579
1580
1581

1582
1583
1584
1585
1586
1587
1588
1589
1590
1591

1592
1593
1594
1595
1596
1597
1598
1599
1600
1601

1602
1603
1604
1605
1606
1607
1608
1609
1610
1611

Hex

60E
60F
610
611
612
613
614
615
616
617
618
619
61A
618
61C
61D
61E
61F
620
621
622
623
624
625
626
627
628
629
62A
62B
62C
62D
62E
62F
630
631
632
633
634
635
636
637
638
639
63A
63B
63C
63D
63E
63F
640
641
642
643
644
645
646
647
648
649
64A
64B

Buffer Address (Hex)

EBCDIC AsCll
D8 4E 51 2B
D8 4F 51 21
D8 50 51 26
D8 D1 51 4A
D8 D2 51 4B
D8 D3 51 4C
D8 D4 51 4D
D8 D5 51 4E
D8 D6 51 4F
D8 D7 51 50
D8 D8 51 651
D8 D9 51 52
D8 5A 51 5D
D8 5B 51 24
D8 §&C 51 2A
D8 5D 51 29
D8 5E 51 3B
D8 5F 51 B5E
D8 60 51 2D
D8 61 51 2F
D8 E2 51 53
D8 E3 51 54
D8 E4 51 55
D8 E5 51 656
D8 E6 51 57
D8 E7 51 58
D8 E8 51 59
D8 E9 51 bBA
D8 6A 51 7C
D8 6B 51 2C
D8 6C 51 25
D8 6D 51 bF
D8 6E 51 3E
D8 6F 51 3F
D8 FO 51 30
D8 F1 51 31
D8 F2 51 32
D8 F3 51 33
D8 F4 51 34
D8 F5 51 35
D8 F6 51 36
D8 F7 51 37
D8 F8 51 38
D8 F9 51 39
D8 7A 51 3A
D8 7B 51 23
D8 7C 51 40
D8 7D 51 27
D8 7E 51 3D
D8 7F 51 22
D9 40 52 20
D9 C1 52 41
D9 C2 52 42
D9 C3 52 43
D9 C4 52 44
D9 Cb 52 45
D9 C6 52 46
D9 C7 52 47
D9 C8 52 48
D9 C9 52 49
D9 4A 52 6B
D9 4B 52 2E



132 Col

Cc

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090

Position
Dec

1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1663
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673

Hex

64C
64D
64E
64F
650
651

652
653

654
655

656
657

658
659
65A
65B
65C
65D
65E
65F
660
661

662

663

664
665
666
667

668
669
66A
668
66C
66D
66E
66F
670
671

672
673
674
675
676
677

678
679

67A
678
67C
67D
67E
67F
680
681

682

683
684
685
686
687

688
689

Buffer Address (Hex)

EBCDIC

D9
D9
D9
Do
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
D9
De
D9
D9
D9
5A
5A
5A
5A
6A
5A
5A
5A
5A
5A

4ac
4D
4E
4F
50
D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
58
5C
5D
5E
5F

60

61

E2
E3
E4
ES
E6
E7
ES
E9
6A
6B
6C
6D
6E
6F
FO
F1

F2
F3
F4
F5
F6
F7
F8
F9
7A
7B
7C
7D
7E
7F
40
c1

c2
c3
ca
c5
ceé
c7
cs
co

AsCll

52
52
52
52
52
62
52
52
52
52
52
52
52
52
62
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
652
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D

Appendix B. Buffer Address I/O Interface Codes

3C
28
28
21

26
aA
4B
4c
4D
4E
4
50
51

52
5D
24
2A
29

3B
5E
2D
2F
53

54
55
56
57

58
59

5A
7C
2¢
25

5F
3E
3F
30
31

32
33

34
35
36
37

38
39
3A
23

40

27

3D
22
20
41

42
43
a4
45
46
a7
a8
49

B-27



B-28

132 Col

R

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

Cc
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020

Position
Dec

1674
1675
1676
1677
1678
1679
1680
1681

1682
1683
1684
1685
1686
1687
1688
1689
1690
1691

1692
1693
1694
1695
1696
1697
1698
1699
1700
1701

1702
1703
1704
1705
1706
1707
1708
1709
1710
1711

1712
1713
1714
1716
1716
1717
1718
1719
1720
1721

1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735

Hex
68A

68C
68D
68E
68F
690
691
692
693
694
695
696
697
698
699
69A
698
69C
69D
69E
69F
6A0
6A1
6A2
6A3
6A4
6A5
6A6
6A7
6A8
6A9
6AA
6AB
6AC
6AD
6AE
6AF
6B0
6B1
6B2
683
6B4
6B5
6B6
687
6B8
6B9
6BA
6BB
6BC
6BD
6BE
6BF
6CO
6C1
6C2
6C3
6C4
6C5
6C6
6C7

Buffer Address (Hex)
EBCDIC ASCII
5A 4A 5D 5B
5A 4B 5D 2E
5A 4C 5D 3C
5A 4D 5D 28
5A 4E 5D 2B
5A 4F 5D 21
5A 50 65D 26
5A D1 5D 4A
5A D2 5D 4B
5A D3 5D 4C
5A D4 5D 4D
5A D5 5D 4E
5A D6 5D 4F
5A D7 5D 50
5A D8 6D 51
5A D9 5D 52
5A 5BA 5D 5D
5A 5B 5D 24
5A 5C 5D 2A
5A 5D 5D 29
5A b5E 5D 3B
5A 5F 5D 5E
5A 60 5D 2D
5A 61 5D 2F
5A E2 6D 53
5A E3 5D 54
5A F4 5D 55
5A E5 5D 656
5A E6 6D 57
5A E7 5D 58
5A E8 5D 59
6A E9 5D 5A
5A 6A 5D 7C
6A 6B 5D 2C
5A 6C 5D 25
5A 6D 5D bF
5A 6E 5D 3E
5A 6F 6D 3F
5A FO 5D 30
6A F1 5D 31
5A F2 6D 32
5A F3 6D 33
5A F4 5D 34
5A F5 5D 35
5A F6 5D 36
5A F7 6D 37
6A F8 5D 38
5A F9 5D 39
5A 7A 5D 3A
5A 7B 5D 23
5A 7C 5D 40
5A 7D 5D 27
6A 7E 5D 3D
5A 7F 5D 22
5B 40 24 20
5B C1 24 41
5B C2 24 42
5B C3 24 43
5B C4 24 44
5B Cb 24 45
5B C6 24 46
5B C7 24 47



80 Col

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

Cc

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06
07
08
09
10
1

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38

132 Col

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

Cc

021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082

Position
Dec

1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751

1752
1753
1754
1755
1756
1757
1758
1759
1760
1761

1762
1763
1764
1765
1766
1767
1768
1769
1770
1771

1772
1773
1774
1775
1776
1777
1778
1779
1780
1781

1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797

Hex

6C8
6C9
6CA
6CB
6CC
6CD
6CE
6CF
6D0
6D1
6D2
6D3
6D4
6D5
6D6
6D7
608
6D9
6DA
6DB
6DC
6DD
6DE
6DF
6E0
6E1
6E2
6E3
6E4
6E5
6E6
6E7
6E8
6E9
6EA
6EB
6EC
6ED
6EE
6EF
6F0
6F1
6F2
6F3
6F4
6F5

6F6

6F7
6F8
6F9
6FA
6FB
6FC
6FD
6FE
6FF
700
701
702
703
704
705

Buffer Address (Hex)

EBCDIC

58
58
5B
58
58
58
5B
58
58
58
58
58
58
58
58
58
5B
58
58
5B
5B
58
5B
5B
58
58
58
58
58
58
58
58
58
58
58
5B
58
58
58
58
58
58
58
58
58
58
58
58
58
58
5B
5B
5B
58
58
58
5C
5C
5C
5C
5C
5C

c8
Cc9
4A
4B
4Cc
4D
4E
4F
50
D1
D2
D3
D4
D5
D6
D7
D8
D9
BA
5B
5C
5D
5E
5F
60

61

E2
E3
E4
ES
E6
E7

E8
E9
6A
6B
6C
6D
6E
6F

FO
F1

F2
F3
Fa
F5
F6
F7
F8
F9
7A
7B
7C
7D
7E
7F
40
Ct

c2
Cc3
c4
C5

ASCII

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
2A
2A
2A
2A
2A
2A

Appendix B. Buffer Address I/O Interface Codes

48
a9
58
2E
3c
28
28
21

26
4aA
a8
ac
ap
4E
4F
50
51

52
5D
24
2A
29
38
5E
2D
2F
53
54
55
56
57

58

59

5A
7C
2C
25

5F
3E
3F
30

31

32

33

34
35
36
37

38
39
3A
23
40
27
3D
22
20
M

42
43
a4
a5

B-29



B-30

132 Col

R

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15

c
083
084
085
086
087
088
089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104
105
106
107

108
109
110
1m

112
113

114
115

116
117

118
119

120
121

122
123

124
125
126
127
128
129
130
131

132
001

002
003
004
005
006
007
008
009
010
011

012

Position
De

1798
1799
1800
1801

1802
1803
1804
1805
1806
1807
1808
1809
1810
1811

1812
1813
1814
1815
1816
1817
1818
1819
1820
1821

1822
1823
1824
1825
1826
1827
1828
1829
1830
1831

1832
1833
1834
1835
1836
1837
1838
1839
1840
1841

1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859

Hex
706
707
708
709
70A
708
70C
70D
70E
70F
710
711
712
713
714
715
716
717
718
719
71A
71B
71C
71D
71E
71F
720
721
722
723
724
725
726
727
728
729
72A
72B
72C
72D
72E
72F
730
731
732
733
734
735
736
737
738
739
73A
738
73C
73D
73E
73F
740
741
742
743

Buffer Address (Hex)

EBCDIC ASCH
5C C6 2A 46
5C C7 2A 47
5C €8 2A 48
5C C9 2A 49
5C 4A 2A 5B
5C 4B 2A 2E
5C 4C 2A 3C
5C 4D 2A 28
5C 4E 2A 2B
5C 4F 2A 21
5C 50 2A 26
5C D1 2A 4A
5C D2 2A 4B
5C D3 2A 4C
5C D4 2A 4D
§C D5 2A 4E
5C D6 2A 4F
5C D7 2A 50
5C D8 2A 51
5C D9 2A 52
5C 5A 2A 5D
5C 5B 2A 24
5C 5C 2A 2A
5C 5D 2A 29
5C BE 2A 3B
5C 5F 2A SE
5C 60 2A 2D
5C 61 2A 2F
5C E2 2A 53
5C E3 2A 54
5C E4 2A 55
5C E5 2A 56
5C E6 2A 57
5C E7 2A 58
5C E8 2A 59
5C E9 2A 5A
5C 6A 2A 7C
5C 6B 2A 2C
5C 6C 2A 25
5C 6D 2A 5F
5C 6E 2A 3E
5C 6F 2A 3F
5C FO 2A 30
5C F1 2A 31
5C F2 2A 32
5C F3 2A 33
5C F4 2A 34
5C F5 2A 35
5C F6 2A 36
5C F7 2A 37
5C F8 2A 38
5C F9 2A 39
5C 7A 2A 3A
5C 7B 2A 23
5C 7C 2A 40
5C 7D 2A 27
5C 7E 2A 3D
5C 7F 2A 22
5D 40 29 20
sD Ct 29 41
5D C2 29 42
5D C3 29 43



80 Col

R

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25

c

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
o1
02

132 Col

R

15
15
16
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

c

013
014
015
016
017
018
019
020
021

022
023
024
025
026
027
028
029
030
031

032
033
034
035
036
037
038
039
040
041

042
043
044
045
046
047
048
049
050
051

052
053
054
055
056
057
058
059
060
061

062
063
064
065
066
067
068
069
070
071
072
073
074

Position
Dec

1860
1861

1862
1863
1864
1865
1866
1867
1868
1869
1870
1871

1872
1873
1874
1875
1876
1877
1878
1879
1880
1881

1882
1883
1884
1885
1886
1887
1888
1889
1890
1891

1892
1893
1894
1895
1896
1897
1898
1899
1900
1901

1902
1903
1904
1905
1906
1907
1908
1909
1910
1911

1912
1913
1914
1915
1916
1917
1918
1919
1920
1921

Appendix B. Buffer Address I/O Interface Codes

Hex

744
745
746
747
748
749
74A
748
74C
74D
74E
74F
750
751

752

753

754

755

756

757

758

759

75A
758
75C
75D
75E
75F
760

761

762

763

764
765
766
767

768
769

76A
768
76C
76D
76E
76F
770
77

772
773
774
775
776
777
778
779
77A
778
77C
77D
77E
77F
780
781

Buffer Address (Hex)
EBCDIC

5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
6D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5D
5E
5E

ca
cs
ceé
c7
cs
co
aA
4B
4ac
4D
4E
4F
50

D1

D2
D3
D4
DS
D6
D7
D8
D9
5A
58

5C
5D
5E

5F

60

61

E2
E3
E4
ES
E6
E7
E8
E9
6A
68
6C
6D
6E
6F
FO
F1

F2
F3
F4
F5
F6
F7
F8
F9
7A
7B
7C
7D
7E
7F
40
c1

ASCH

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
38
3B

44
45
46
47
48
49
58
2E
3c
28
28
21
26
aA
48
ac
ap
4E
aF
50
51
52
5D
24
2A
29
38
5E
2D
2F
53
54
55
56
57
58
59
5A
7¢C
2c
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
41

B-31



B-32

80 Col

R

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
75
25
25
25
25
25
25
25
25
26

c

03
04
05
06
07
08
09
10
1
12
13
14
15
16
17
18
19
20
21

22
23
24
26
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64

132 Col

R

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16

c

075
076
077
078
079
080
081
082
083
084
085
086
087

088

089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104
105
106
107
108
109
110
11

112
113
114
115
116
117

118
119
120
121

122
123
124
125
126
127
128
129
130
131

132
001
002
003
004

Position -~

Dec

1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1082
1983

Hex

782
783
784
785
786
787
788
789
78A
78B
78C
78D
78E
78F
790
791
792
793
794
795
796
797
798
799
79A
798
79C
79D
79€E
79F
7A0
7A1
7A2
7A3
7A4
7A5
7A6
7A7
7A8
7A9
7AA
7AB
7AC
7AD
7AE
7AF
780
781
782
7B3
784
785
7B6
787
788
789
7BA
78B
78BC
78D
7BE
7BF

Buffer Address (Hex)

EBCDIC ASCII

5E C2 3B 42
5E C3 38 43
5E C4 3B 44
5E C5 3B 45
5E C6 3B 46
5E C7 3B 47
5E C8 3B 48
5E C9 3B 49
5E 4A 38 5B
5E 4B 3B 2E
5E 4C 3B 3C
5E 4D 3B 28
5E 4E 3B 2B
5E 4F 3B 21
SE 50 3B 26
5E D1 3B 4A
SE D2 3B 4B
5E D3 3B 4C
SE D4 3B 4D
SE D5 3B 4E
S5E D6 3B 4F
5E D7 3B 50
SE D8 3B 51
S5E D9 38 52
BE BA 3B 5D
5E 5B 3B 24
5E 5C 3B 2A
5E 5D 3B 29
S5E 5E 38 3B
BE 5F 3B SE
5E 60 38 2D
5E 61 3B 2F
5E E2 3B 53
5E E3 3B 54
5E E4 3B 55
5E E5 3B 56
5E E6 38 57
5E E7 3B 58
5E E8 3B 59
5E E9 38 5A
5E 6A 38 7C
5E 6B 38 2C
5E 6C 3B 25
5E 6D 3B 5F
5E 6E 3B 3E
SE 6F 3B 3F
SE FO 38 30
5E F1 3B 3t
5E F2 3B 32
5E F3 3B 33
5E F4 3B 34
5E F5 38 35
5E F6 38 36
5E F7 38 37
5E F8 38 38
5E F9 38 39
5E 7A 38 3A
5E 7B 3B 23
5E 7C 38 40
SE 7D 3B 27
S5E 7E 3B 3D
5E 7F 3B 22



80 Col

R

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

Cc

65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06
07
08
09
10
1

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
a1

42
43
a4
45
46

132 Col

R
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

c
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066

Position
Dec

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045

Appendix B. Buffer Address I/O Interface Codes

Hex

7Co
7C1
7C2
7C3
7C4
7C5
7C6
7C7
7C8
7C9
7CA
7CB
7CcC
7CD
7CE
7CF
7D0
7D1
7D2
703
7D4
7D5
7D6
7D7
7D8
7D9
7DA
7DB
7DC
7DD
7DE
7DF
7EQ
7E1
7E2
7E3
7E4
7E5
7E6
77
7E8
7E9
7EA
7EB
7EC
7ED
7EE
7EF
7F0
7F1
7F2
7F3
7F4
7F5
7F6
7F7
7F8
7F9
7FA
7FB
7FC
7FD

Buffer Address (Hex)
EBCDIC

5F
5F
5F
5F
5F
5F
SF
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
6F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
S5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F

40
c
c2

‘Cc3

c4
cs
c6
c7
cs
co
aA
4B
ac
ap
4E
aF

50

D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
58
5C
5D
5E
5F

60

61

E2

E3
E4
ES
E6
E7
E8
E9
6A
6B
6C
6D
6E
6F
FO
F1

F2
F3
Fa
F5
F6
F7
F8
F9
7A
7B
7C
7D

ASCH

5E
S5E
5E
5E
5E
B5E
5E
5E
5E
S5E
S5E
5E
5E
5E
5E
5E
5E
5E
5E
S5E

5E

5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
S5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E
5E

20
a1
42
a3
44
45
46
a7
48
49
58
2E
3C
28
28
21
26
aA
a8
ac
ap
4E
aF
50
51
52
5D
24
2A
29
3B
BE
2D
2F
53
54
55
56
57
58
59
5A
7C
2C
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27

B-33



B-34

80 Col

R

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

(o

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06
07
08
09
10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

132 Col

R

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

Cc
067

069
070
071
072
073
074
075
076
077
078
079
080
081

082
083
084
085
086
087
088
089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104
105
106
107
108
109
110
111

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

Position
Dec
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107

Hex

7FE
7FF
800
801
802
803
804
805
806
807
808
809
80A
808
80C
80D
80E
80F
810
811
812
813
814
815
816
817
818
819
81A
81B
81C
81D
81E
81F
820
821
822
823
824
825
826
827
828
829
82A
828B
82C
82D
82E
82F
830
831
832
833
834
835
836
837
838
839
83A
83B

Buffer Address (Hex)

EBCDIC

5F
5F
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

7E
7F
40
ci

c2
c3
ca
c5
cé
c7
c8
co
aA
48
ac
4D
4E
4F

50

D1

D2
D3
D4
D5
D6
D7
D8
D9
5A
5B
5C
5D
5E

5F

60

61

E2
E3
E4
ES
E6
E7

ES
E9
8A
6B
6C
6D
6E
6F
FO
F1

E2
F3
F4
F5
F6
F7
F8
F9
7A
7B

ASsCI|

5E
5E
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D

2D

2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D
2D

3D
22
20
41
42
43
44
45
46
47
48
49
5B
2E
3C
28
2B
21
26
4A
4B
4C
4D
4E
4F
50
51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
56
56
57
58
59
5A
7C
2C
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23



80 Col

R

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28

c

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
56
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10

132 Col

R

16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

17

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

c_
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
0156
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058

Position
Dec

2108
2109
2110
2111

2112
2113
2114
2115
2116
2117
2118
2119
2120
2121

2122
2123
2124
2125
2126
2127
2128
2129
2130
2131

2132
2133
2134
2135
2136
2137
2138
2139
2140
2141

2142
2143
2144
2145
2146
2147
2148
2149
2150
2151

21562
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169

Appendix B. Buffer Address 1/O Interface Codes

83C
83D
83E
83F
840
841

842
843
844
845
846
847

848

849

84A
84B
84C
84D
84E
84F
850

851

852

853

854
855

856

857

858

859

85A
858
85C
85D
85E
85F
860
861

862
863
864
865
866
867

868
869
86A
86B
86C
86D
86E
86F
870
871

872
873
874
875
876
877
878
879

Buffer Address (Hex)

EBCDIC

60
60
60
60
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61

7C
7D
7€
7F
40
c1

c2
c3
ca
5
ceé
c7
cs
co
4A
4B
ac
4D
4
4F

50

D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
58
5C
5D
5E
5F
60
61

E2
E3
E4
E5
E6
E7
ES
E9
6A
6B
6C
6D
6E
6F
FO
F1
F2
F3
Fa
F5
F6
F7
F8
F9

ASCll

2D
2D
2D
2D
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F
2F

40
27
3D
22
20
a
42
43
a4
45
a6
47
ag
49
5B
2E
3C
28
2B
21
26
4A
4B
ac
ap
4E
4F
50
51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
55
56
57
58
59
5A
7C
2c
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39

B-35



B-36

80 Col

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

Cc

11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
a1

42
43
44
45
46
47
48
a9
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

132 Col

R

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

Cc
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
12
13
114
115
116
117
118
119
120
121

Position
Dec

2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181

2182
2183
2184
2185
2186
2187
2188
2189
2190
2191

2192
2193
2194
2195
2196
2197
2198
2199
2200
2201

2202
2203
2204
2205
2206
2207
2208
2209
2210
2211

2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232

Hex

87A
878
87C
87D
87E
87F
880
881
882
883
884
885
886
887
888
889
88A
88B
88C
88D
88E
88F
890
891
892
893
894
895
896
897
898
899
89A
89B
89C
89D
89E
89F
8A0
8A1
8A2
8A3
8A4
8A5
8A6
8A7
8A8
8A9
8AA
8AB
8AC
8AD
8AE
8AF
8B0
8B1
8B2
8B3
8B4
8856
8B6
8B7
888

Buffer Address (Hex)
EBCDIC ASCIHI
61 7A 2F 3A
61 7B 2F 23
61 7C 2F 40
61 7D 2F 27
61 7E 2F 3D
61 7F ‘ 2F 22
E2 40 53 20
E2 C1 53 41
E2 C2 63 42
E2 C3 53 43
E2 C4 53 44
E2 C5 53 45
E2 C6 53 46
E2 C7 63 47
E2 C8 53 48
E2 C9 53 49
E2 4A 53 6B
E2 4B 53 2E
E2 4C 53 3C
E2 4D 53 28
E2 4E 63 2B
E2 4F 53 21
E2 50 53 26
E2 D1 53 4A
E2 D2 53 4B
E2 D3 53 4C
E2 D4 53 4D
E2 D5 53 4F
E2 D6 53 4F
E2 D7 53 50
E2 D8 53 61
E2 D9 53 52
E2 b5A 53 5D
E2 5B 653 24
E2 5C 53 2A
E2 5D 53 29
E2 5E 63 3B
E2 5F 653 bBE
E2 60 53 2D
E2 61 63 2F
E2 E2 63 53
E2 E3 53 54
E2 E4 653 55
E2 E5 53 56
E2 EG6 53 67
E2 E7 53 58
E2 E8 53 59
E2 E9 53 b5HA
E2 BA 53 7C
E2 6B 53 2C
E2 6C 53 25
E2 6D 653 b5F
E2 6E 53 3E
E2 6F 53 3F
E2 FO 53 30
E2 F1 53 31
E2 F2 53 32
E2 F3 53 33
E2 F4 53 34
E2 F5 53 35
E2 F6 53 36
E2 F7 53 37
E2 F8 53 38



80 Col

R

28
28
28
28
28
28
28
29
29
29
29
29
29
29
29
29
29
29

29
29
29
29
29
29
29
29
29
29
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29
29
29

Cc

74
75
76
77
78
79
80
o1

02
03
04
05
06
07
08
09
10
1

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
4

42
43
44
45
46
a7
48
49
50
51

52
53
54
55

132 Col

R

(o

o c—

17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051

Position
Dec

2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2262
22563
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
227
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294

Appendix B. Buffer Address1/O Interface Codes

Hex

8B9
8BA

8BB

8BC
8BD
8BE
8BF
8C0
8C1
8c2
8C3
8ca
8C5
8Cc6
8c7
8cs
8Co
8CA
8cB
8cc
8cD
8CE
8CF
8D0
8D1
8D2
8D3
8D4
8D5
8D6
8D7
8D8
8D9
8DA
8DB
8DC
8DD
8DE
8DF
8EO
8E1
8E2
8E3
8E4
8E5
8E6
8E7
8E8
8E9
8EA
8EB
8EC
8ED
8EE
8EF
8FO0
8F1
8F2
8F3
8F4
8F5
8F6

Buffer Address (Hex)

EBCDIC

E2
E2
E2
E2
E2
E2
E2
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
£3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
E3
£3
E3
E3
€3
E3
E3
E3
E3
£3
£3
E3
E3
E3
E3
E3

F9
7A
78
7C
7D
7€
7F
40
C1

c2
c3
ca
cs
c6
c7
c8
co
4A
48
ac
4D
4
aF
50

D1

D2
D3
D4
D5
D6
D7
D8
D9
5A
58
5C
5D
5E
5F

60
61

E2 -

E3
E4
E5
E6
E7
E8
E9
6A
68
6C
6D
6E
6F
FO
F1
F2
F3
F4
F5
F6

ASCII

63
53
53
53
53
53
53
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

39
3A
23
40
27

3D
22
20
a

42
43

a4
a5
46
47

a8
a9
5B
2E
3c
28
28
21

26
aA
48
ac
4D
4E
4F
50
51

52

5D
24

2A
29

3B
5E
2D
2F
53

54

56

56
57

58
59
5A
7C
2¢
25
5F
3E
3F
30
31

32
33
34
35
36

B-37



B-38

80 Col

R

29
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Cc

56
57
58
59
60
61
62
63

65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06
07
08
09
10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37

132 Col

R

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

c_
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
11
112
113

Position
Dec

2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311

2312
2313
2314
2315
2316
2317
2318
2319
2320
2321

2322
2323
2324
2325
2326
2327
2328
2329
2330
2331

2332
2333
2334
2335
2336
2337
2338
2339
2340
2341

2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2366
2356

Hex

8F7
8F8
8F9
8FA
8FB
8FC
8FD
8FE
8FF
900
901
902
903
904
905
906
907
908
909
90A
90B
90C
90D
90E
90F
910
911
912
913
914
915
916
917
918
919
91A
91B
91C
91D
91E
91F
920
921
922
923
924
925
926
927
928
929
92A
92B
92C
92D
92E
92F
930
931
932
933
934

Buffer Address (Hex)

EBCDIC ASCII

E3 F7 54 37
E3 F8 54 38
E3 F9 54 39
E3 7A 54 3A
E3 7B 54 23
E3 7C 54 40
E3 7D 54 27
E3 7E 54 3D
E3 7F 54 22
E4 40 55 20
E4 C1 55 41
E4 C2 55 42
E4 C3 65 43
E4 C4 55 44
E4 C5 55 45
E4 C6 55 46
E4 C7 55 47
E4 C8 55 48
E4 C9 55 49
E4 4A 65 58
E4 4B 55 2E
E4 4C 55 3C
E4 4D 55 28
E4 4E 55 2B
E4 4F 55 21
E4 50 55 26
E4 D1 55 4A
E4 D2 55 4B
E4 D3 55 4C
E4 D4 55 4D
E4 D5 55 4E
E4 D6 55 4F
E4 D7 55 50
E4 D8 55 51
E4 D9 55 52
E4 5A 55 5D
E4 5B 55 24
E4 5C 55 2A
E4 5D 55 29
E4 5E 55 3B
E4 5F 55 BE
E4 60 55 2D
E4 61 55 2F
E4 E2 55 53
E4 E3 55 54
E4 E4 55 55
E4 E5 55 56
E4 E6 55 57
E4 E7 55 58
E4 E8 55 59
E4 E9 55 5A
E4 6A 55 7C
E4 6B 55 2C
E4 6C 55 25
E4 6D 55 5F
E4 6E 55 3E
E4 6F 55 3F
E4 FO 55 30
E4 F1 55 31
E4 F2 55 32
E4 F3 55 33
E4 F4 55 34



80 Col

R

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

Cc

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
1
12
13
14
15
16
17
18
19

132 Col

R

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Cc

114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043

Position
Dec
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418

Appendix B. Buffer Address I/O Interface Codes

Hex

935
936
937
938
939
93A
938
93C
93D
93E
93F
940
941

942
943
944
945
946
947

948
949
94A
948
94c
94D
94E
94F
950

951

952

953

954
956
956
957
958
959
95A
958
95C
95D
95E
95F
960
961

962
963
964
965
966
967
968
969
96A
968
96C
96D
96E
96F
970
971

972

Buffer Address (Hex)

EBCDIC

E4
E4
E4
E4
E4
E4
E4
E4
E4
E4
E4
ES
ES
ES
ES
E5
ES
ES
ES
E5
ES
E5
E5
E5
ES
ES
ES
ES
ES
ES
ES
ES
ES5
ES
E5
ES
E5
ES
E5
ES
E5
E5
E5S
F5
E5
F5
ES
ES
ES
ES
ES
ES
ES
E5
ES
E5
E5
E5
E5
ES
E5
E5

F5
F6
F7
F8
F9
7A
7B
7C
7D
7E
7F
40
(o]

c2
c3
ca
cs
c6
c7
cs8
c9
4A
4B
4c
4D
4E
4F
50

D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
5B
5C
5D
5E
5F
60
61

E2
E3
E4
E5
E6
E7
ES
E9
6A
6B
6C
6D
6E
6F
FO
F1
F2

ASCII

55
55
55
55
55
55
55
55
55
55
55
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56

35
36
37
38
39
3A
23
40
27
3D
22
20
41
42
43
44
45
46
47
48
49
5B
2E
3C
28
28
21
26
4A
4B
4c
4D
4E
4F
50
51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
55
56
57
58
59
5A
7C
2C
25
5F
3E
3F
30
31
32

B-39



B-40

80 Col

R

31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

c

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1

42
43
44
45
46
47
a8
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

132 Col

R

19
19
19
19
19
19
19
19
19
19
19
19
19
19

19

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Cc

044
045
046
047
048
049
050
051

052
053
054
055
056
057
058
059
060
061

062
063
064
065
066
067
068
069
070
071

072
073
074
075
076
077

078
079
080
081

082
083
084
085
086
087
088
089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104

Position
Dec

2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431

2432
2433
2434
2435
2436
2437
2438
2439
2440
2441

2442
2443
2444
2445
2446
2447
2448
2449
2450
2451

2452
2453
2454
2455
2456
2457
2458
2459
2460
2461

2462
2463
2464
2465
2466
2467
2468
2469
2470
2471

2472
2473
2474
2475
2476
2477
2478
2479

Hex

973
974
975
976
977
978
979
97A
978
97C
97D
97E
97F
980
981
982
983
984
985
986
987
988
989
98A
98B
98C
98D
98E
98F
990
991
992
993
994
995
996
997
998
999
99A
998
99¢C
99D
99E
99F
9A0
9A1
9A2
9A3
9A4
9A5
9A6
9A7
9A8
9A9
9AA
9AB
9AC
9AD
9AE
9AF

Buffer Address (Hex)
EBCDIC ASCIt
E5 F3 56 33
E5 F4 b6 34
E5 F5 56 35
E5 F6 56 36
E5 F7 56 37
E5 F8 56 38
E5 F9 56 39
E5 7A 56 3A
E5 7B 56 23
E5 7C 56 40
ES 7D 56 27
E5 7E 56 3D
E5 7F 56 22
E6 40 57 20
E6 C1 57 41
E6 C2 57 42
E6 C3 57 43
E6 C4 57 44
E6 C5 57 45
E6 C6 57 46
E6 C7 57 47
E6 C8 57 48
E6 C9 57 49
E6 4A 57 6B
E6 4B 57 2E
E6 4C 57 3C
E6 4D 57 28
E6 4E 57 2B
E6 4F 57 21
E6 &0 57 26
E6 D1 57 4A
E6 D2 57 4B
E6 D3 57 4C
E6 D4 57 4D
E6 D5 57 4E
E6 D6 57 4F
E6 D7 57 50
E6 D8 657 61
E6 D9 57 b2
E6 5A 57 6D
E6 5B 57 24
E6 5C 57 2A
E6 5D 57 29
E6 bE 57 3B
E6 5F 57 bE
E6 60 57 2D
E6 61 57 2F
E6 E2 57 63
E6 E3 57 54
E6 E4 57 655
.E6 Eb5 657 56
E6 E6 57 57
E6 E7 57 58
E6 E8 57 59
E6 E9 57 BA
E6 6A 57 7C
E6 6B 57 2C
E6 6C 57 25
E6 6D 57 65F
E6 6E 57 3E
E6 6F 57 3F



80 Col

R

32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

c

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
a5

46 |

47
48
49
50
51
52
53
54
55
56
57
68
59
60
61
62

132 Col

R

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

19

19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

c

105
106
107
108
109
110
111
112
113

14
115

116
117
118

119

120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034

Position
Dec

2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
N 2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541

Appendix B, Buffer Address 1/O Interface Codes

Hex

9B0
9B1
982
9B3
9B4
9B5
9B6
9B7
988
989
9BA
98B
9BC
98D
9BE
9BF
9co
gc1
9c2
9c3
9ca
9c5
9c6
9c7
acs
9c9
9CcA
9cB
acc
acD
9CE
9CF
9D0
9D1
9D2
9D3
9D4
9D5
9D6
9D7
9D8
9D9
9DA
9DB
aDC
9DD
9DE
9DF
9EO
9E1
9E2
9E3
9E4
9E5
9E6
9E7
9E8
9E9
9EA
9EB
9EC
9ED

Buffer Address (Hex)

EBCDIC

E6
E6
E6
E6
E6
E6
E6
E6
E6
E6
E6
E6
E6
E6
E6
E6
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7
E7

FO
F1

F2
F3
F4
F5
F6
F7
F8
F9
7A
78
7C
7D
7E
7F
40
c1

c2
c3
c4
cs5
c6
c7
cs
co
aA
a8
ac
4D
4E
4F

50

D1
D2
D3
D4
D5
D6
D7
D8
D9
BA
58
5C
5D
5E
5F
60
61

E2
E3
E4
ES
E6
E7
ES
E9
6A
68
8C
6D

ASCH

57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
57
58

_ 58

58
58
58
58
58
58
58
58
58
58
5B
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
68
58

58

58
68
58

30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
41
42
43
44
45
46
47
48
49
58
2E
3c
28
28
21
26
aA
48
ac
4D
4
aF
50
51
52
5D
24
2A
29
3B
BE
2D
2F
53
54
55
56
57
58
59
BA
7C
2¢
25
5F

B-41



B-42

132 Col

R

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Cc
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063

064

065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096

Position
Dec
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603

Hex

9EE
9EF
9F0
9F1
9F2
9F3
9F4
9F5
9F6
9F7
9F8
9F9
9FA
9FB
9FC
9FD
9FE
9FF
A00
A01
A02
A03
A04
AO5
AO6
AQ07
A08
A09
AOA
AOB
AOC
AOD
AOQE
AOF
A10
A1l
A12
A13
A14
A15
A16
A7
A18
A19
A1A
A1B
AlC
A1D
AlE
A1F
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A2A
A2B

Buffer Address (Hex)

EBCDIC AscHl

E7 6E 58 3E
E7 6F 58 3F
E7 FO 58 30
E7 F1 58 31
E7 F2 58 32
E7 F3 58 33
E7 F4 58 34
E7 Fb 58 35
E7 F6 58 36
E7 F7 58 37
E7 F8 58 38
E7 F9 58 39
E7 7A 58 3A
E7 7B 58 23
E7 7C 58 40
E7 7D 58 27
E7 7E 58 3D
E7 7F 58 22
E8 40 59 20
E8 C1 59 41
E8 C2 59 42
E8 C3 59 43
ES C4 59 44
E8 C5 59 45
E8 C6 59 46
E8 C7 59 47
E8 C8 59 48
ES C9 59 49
E8 4A 59 5B
E8 4B 59 2E
E8 4C 59 3C
E8 4D 59 28
E8 4E 59 2B
E8 4F 59 21
E8 50 59 26
E8 D1 59 4A
ES D2 59 48
E8 D3 59 4C
E8 D4 59 4D
E8 D5 59 4E
ES D6 59 4F
E8 D7 59 50
E8 D8 59 51
E8 D9 59 52
E8 5A 59 5D
E8 5B 59 24
E8 5C 59 2A
E8 5D 59 29
E8 5E 59 38
E8 5F 59 5E
E8 60 59 2D
ES 61 59 2F
E8 E2 59 53
E8 E3 59 54
E8 E4 59 55
E8 E5 59 56
E8 E6 59 57
E8 E7 59 58
E8 E8 59 59
E8 E9 59 5A
E8 6A 59 7C
E8 6B 59 2C



80 Col

R

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
34
34
34
34
34
34
34
34
34
34
34

34
34
34
34
34

34
34
34
34
34
34
34
34

(o

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

132 Col

R

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

C

097
098
099
100
101
102
103
104
105
106
107
108
109
110
"
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026

Position
Dec

2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665

Hex

A2C
A2D
A2E
A2F
A30
A31

A32
A33
A34
A35
A36
A37
A38
A39
A3A
A3B
A3C
A3D
A3E
A3F.
A40
A41

A42

A43

Ad4

A45
A46
A47

A48
A49
A4A
A4B
A4C
A4D
A4E
A4F
A50
A51

A52

AbB3

A54
A55
A56
A57
A58
A59
ABA
A5B
A5C
A5D
AS5E
AS5F
A60
AB1

AB2
AB3
A64
AGS
A66
A67
AB8
AB9

Buffer Address (Hex)
EBCDIC ASCIlI
E8 6C 59 25
E8 6D 59 6F
E8 6E 59 3E
E8 6F 59 3F
E8 FO 59 30
E8 F1 59 31
E8 F2 59 32
E8 F3 59 33
E8 F4 59 34
E8 F5 59 35
E8 F6 59 36
E8 F7 59 37
E8 F8 59 38
E8 F9 59 39
E8 7A 59 3A
E8 7B 59 23
E8 7C 59 40
E8 7D 59 27
E8 7E 59 3D
E8 7F 59 22
E9 40 5A 20
E9 Ci1 5A 41
E9 C2 5A 42
E9 C3 5A 43
E9 C4 5A 44
E9 C5 5A 45
E9 C6 5A 46
E9 C7 5A 47
E9 C8 5A 48
E9 C9 5A 49
E9 4A 5A 5B
E9 4B 5A 2E
E9 4C 5A 3C
E9 4D 5A 28
E9 4E 5A 2B
E9 4F 5A 21
E9 50 5A 26
F9 Di 5A 4A
E9 D2 5A 4B
E9 D3 5A 4C
E9 D4 5A 4D
E9 D5 5A 4E
E9 D6 5A 4F
E9 D7 5A 50
E9 D8 5A 51
E9 D9 5A 52
E9 BA 5A 5D
E9 5B 5A 24
E9 5C 5A 2A
E9 5D 5A 29
E9 b5E 5A 3B
E9 65F 5A 5E
E9 60 5A 2D
E9 61 5A 2F
E9 E2 6A 53
E9 E3 5A 54
E9 E4 5A 55
E9 E5 5A 56
E9 E6 5A 67
E9 E7 5A 58
E9 ES8 5A 59
E9 E9 5A bHA

Appendix B. Buffer Address I/0 Interface Codes

B-43



B-44

80 Col

R

34
34
34
34

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
35
35
35
35
35
35
35
35

Cc

27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57

58
59
60
61

62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
01

02
03
04
05
06
07

132 Col

R
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

c
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088

Position
Dec

2666
2667
2668
2669
2670
2671

2672
2673
2674
2675
2676
2677
2678
2679
2680
2681

2682
2683
2684
2685
2686
2687
2688
2689
2690
2691

2692
2693
2694
2695
2696
2697
2698
2699
2700
2701

2702
2703
2704
2705
2706
2707
2708
2709
2710
2711

2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727

Hex

AGA
A6B
ABC
A6D
AGE
AG6F
A70
A71
A72
A73
A74
A75
A76
A77
A78
A79
A7A
A7B
A7C
A7D
A7E
A7F
A80
A81
A82
A83
A84
A85
A86
A87
A88
A89
ABA
A8B
A8C
A8D
ASE
A8F
A90
A91
A92
A93
A94
A95
A96
A97
A98
A99
A9A
A9B
A9C
A9D
A9E
A9F
AAO
AA1
AA2
AA3
AA4
AA5
AAG
AA7

Buffer Address (Hex)

EBCDIC ASCIi
E9 6A 5A 7C
E9 6B 5A 2C
E9Q 6C 5A 25
E9 6D BA 5F
E9 6E 5A 3E
E9 6F 5A 3F
E9 FO 5A 30
E9 F1 BA 31
E9 F2 BA 32
E9 F3 5A 33
E9 F4 5A 34
E9 F5 BA 35
E9 F6 5A 36
EQ F7 BA 37
E9 F8 5A 38
EQ F9 BA 39
E9Q 7A 5A 3A
E9 7B 5A 23
E9 7C 5A 40
E9 7D BA 27
E9Q 7E 5A 3D
EQ 7F BA 22
6A 40 7C 20
6A Ci 7C 41
6A C2 7C 42
6A C3 7C 43
6A C4 7C 44
6A Cb 7C 45
6A C6 7C 46
6A C7 7C 47
6A C8 7C 48
6A C9 7C 49
6A 4A 7C 5B
6A 4B 7C 2E
6A 4C 7C 3C
6A 4D 7C 28
6A 4E 7C 2B
6A A4F 7C 21
6A 50 7C 26
6A D1 7C 4A
6A D2 7C 4B
6A D3 7C 4C
6A D4 7C 4D
6A Db 7C 4E
6A D6 7C AF
6A D7 7C 50
6A D8 7C 51
6A D9 7C 52
6A BA 7C 5D
6A 5B 7C 24
6A 5C 7C 2A
6A 5D 7C 29
6A 5E 7C 3B
6A 5F 7C BE
6A 60 7C 2D
6A 61 7C 2F
6A E2 7C 53
6A E3 7C 654
6A E4 7C 55
6A E5 7C 56
6A E6 7C 57
6A E7 7C 58



80 Col

R

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

C

09
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
a5
a6
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

69
70

132 Col

R
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
27
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22

‘22

22
22
22
22
22
22
22
22
22
22

C
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018

Position
Dec

2728
2729
2730
2731

2732
2733
2734
2735
2736
2737
2738
2739
2740
2741

2742
2743
2744
2745
2746
2747
2748
2749
2750
2751

2752
2753
2754
2755
2756
2757
2758
2759
2760
2761

2762
2763
2764
2765
2766
2767
2768
2769
2770
2771

2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789

Hex

AA8
AA9
AAA
AAB
AAC
AAD
AAE
AAF
ABO
AB1
AB2
AB3
AB4
AB5
AB6
AB7
ABS8
AB9
ABA
ABB
ABC
ABD
ABE
ABF
ACO
AC1
AC2
AC3
AC4
AC5
AC6
AC7
AC8
AC9
ACA
ACB
ACC
ACD
ACE
ACF
ADO
AD1
AD2
AD3
AD4
AD5
ADG6
AD7
ADS8
AD9
ADA
ADB
ADC
ADD
ADE
ADF
AEQ
AE1
AE2
AE3
AE4
AES

Buffer Address (Hex)

EBCDIC

B6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
B6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6A
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
68
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B
6B

E8
E9
6A
6B
6C
6D
6E
6F
FO
F1

F2
F3
F4
F5
F6
F7
F8
F9
7A
7B
7C
7D
7E
7F
40

c1

c2
C3
Ca
C5
cé
Cc7
(0]
Cc9
4A
4B
4c
4D
4E
4F
50

D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
5B
5C
5D
5E
5F
60
61

E2
E3
E4
ES

ASCII

7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
7C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2Cc
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C
2C

Appendix B. Buffer Address I/O Interface Codes

59
5A
7C
2c
25
BF
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
a1
42
a3
44
45
46
47
48
a9
58
2E
3C
28
28
21
26
an
4B
ac
1)
4E
aF
50
51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
55
56

B-45



B-46

R

35
35
35
35
35
35
35
35
35
35
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

c

71
72

73

74
75
76
77
78
79
80
01

02
03
04
05
06
07
08
09
10
1

12
13
14
15
16
17

18
19
20
21

22
23
24
25
26
27

28
29
30
31

32
33
34
35
36
37
38
39
40
a1

42
43
a4
45
46
a7
48
49
50
51

132 Col

R

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

C
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062

063 .

064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079

Position
Dec

2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801

2802
2803
2804
2805
2806
2807
2808
2809
2810
2811

2812
2813
2814
2815
2816
2817

2818

2819
2820
2821

2822
2823

2824
2825

2826
2827
2828
2829
2830
2831

2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850

Hex

AE6
AE7
AE8
AE9

AEA

AEB
AEC
AED
AEE
AEF
AFO
AF1
AF2
AF3
AF4
AF5
AF6
AF7
AF8
AF9
AFA
AFB
AEC
AFD
AFE
AFF
BOO
BO1
BO2
BO3
BO4
BO5
BO6
BO7
BOS
B0O9
BOA
BOB
BOC
BOD
BOE
BOF
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B1A
B1B
B1C
B1D
B1E
B1F
B20
B21
B22

Buffer Address (Hex)

EBCDIC ASCli
6B E6 2C 57
6B E7 2C 58
68 E8 2C 59
6B E9 2C 5A
6B BA 2¢c 7C
6B 6B 2C 2C
6B 6C 2C 25
6B 6D 2C 5F
6B 6E 2C 3E
6B 6F 2C 3F
6B FO 2C 30
6B F1 2¢ 31
6B F2 2C 32
6B F3 2C 33
68 F4 2C 34
6B F5 2C 35
6B F6 2C 36
6B F7 2¢c 37
68 F8 2C 38
6B F9 2C 39
6B 7A 2C 3A
6B 7B 2¢c 23
6B 7C 2C 40
68 7D 2c 27
6B 7E 2¢ 3D
6B 7F 2C 22
6C 40 25 20
6C C1 25 41
6C C2 25 42
6C C3 25 43
6C C4 25 44
6C C5 25 45
6C C6 25 46
6C C7 25 47
6C C8 25 48
6C C9 25 49
6C 4A 25 5B
6C 4B 25 2E
6C 4C 25 3C
6C 4D 25 28
6C 4E 25 2B
6C 4F 25 21
6C 50 25 26
6C D1 25 4A
6C D2 25 4B
6C D3 25 4C
6C D4 25 4D
6C D5 25 4E
6C D6 25 4F
6C D7 25 50
6C D8 25 51
6C D9 25 52
6C 5A 25 5D
6C 5B 25 24
6C 5C 25 2A
6C 5D 25 29
6C 5E 25 3B
6C SF 25 SE
6C 60 25 2D
6C 61 25 2F
6C E2 25 53



80 Co!

R

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37

C

52
53
54
55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

132 Col

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23

C

080
081

082
083
084
085
086
087
088
089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104
105
106
107
108
109
110
111

112
113
114
115
116
117
118
119
120
121

122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009

Position
Dec

2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
12900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912

Appendix B. Buffer Address I/O Interface Codes

Hex

B23
B24
B25
B26
B27
B28
B29
B2A
B2B
B2C
B2D
B2E
B2F
B30
B31
B32
B33
B34
B35
B36
B37
B38
B39
B3A
B3B
B3C
B3D
B3E
B3F
B40
B41
B42
B43
B44
B45
B46
B47
B48
B49
B4A
B4B
B4C
B4D
B4E
B4F
B50
B51
B52
B53
B54
B55
B56
B57
B58
B59
BSA
B5B
B5C
BSD
B5E
BSF
B60

Buffer Address (Hex)

EBCDIC

6C
6C
6C
6C
6C
6C
6C
6C
6C
6Cc
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6C
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D
6D

E3
E4
ES
E6
E7
ES8
E9
6A
68
6C
6D
6E
6F
FO
F1
F2
F3
F4
F5
F6
F7
F8
Fo
7A
78
7C
7D
7€
7F
40
c1
c2
c3
ca
cs
ce
c7
cs
co
an
48
4ac
4D
4E
4F
50
D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
58
5C
5D
5E
5F
60

ASClHI

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
SF
5F
5F
5F
5F
SF
5F
5F
5F
5F
5F
5F
5F
5F
5F
5F
oF
5F
S5F
5F
5F
5F
5F
5F
5F
5F
5F
6F
5F
5F
bF
5F
5F

54
55
56
57
58
59
5A
7C
2c
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
a1
42
43
44
45
46
47
48
49
58
2E
3C
28
28
21
26
4A
4B
ac
4D
4E
4F
50
51
52
5D
24
2A
29
3B
5E
2D

B-47



B-48

80 Col

37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38

C

34
35
36
37
38
39
40
a1
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

132 Col

R
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

c
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071

Position
Dec

2913
2914
2915
2916
2917
2918
2919
2920
2921
2022
2923
2924
2925
2926
2927
2928
2929
2930
2931

2932
2933
2934
2935
2936
2937
29038
2939
2940
2941

2942
2943
2944
2945
2946

.2947

2948
2949
2950
2951

2952
2953
2954
2955
2956
2957
2958
2959
2960
2961

2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974

Hex

B61
B62
B63
B64
B65
B66
B67
B68
B69
B6A
B6B
B6C
B6D
B6E
B6F
B70
B71
B72
B73
B74
B75
B76
B77
B78
B79
B7A
B7B
B7C
B7D
B7E
B7F
B8O
B81
B82
B83
B84
B85
B86
B87
B88
B89
B8A
B8B
B8C
B8D
B8E
B8F
B9O
B91
B92
B93
B94
B95
B96
B97
B98
B99
B9A
B9B
B9C
B9D
BOE

Buffer Address (Hex)
EBCDIC ASCII
6D 61 5F 2F
6D E2 5F 53
6D E3 5F 54
6D E4 5F 55
6D E5 5F 56
6D E6 6F 57
6D E7 5F 58
6D ES 5F 59
6D E9 5F BA
6D 6A 6F 7C
6D 6B 5F 2C
6D 6C 5F 25
6D 6D 5F b5F
6D 6E 5F 3E
6D 6F 5F 3F
6D FO 5F 30
6D F1 5F 31
6D F2 5F 32
6D F3 5F 33
6D F4 5F 34
6D F5 5F 35
6D F6 5F 36
6D F7 5F 37
6D F8 5F 38
6D F9 5F 39
6D 7A 5F 3A
6D 7B 5F 23
6D 7C 5F 40
6D 7D 5F 27
6D 7E 5F 3D
6D 7F 5F 22
6E 40 3E 20
6E C1 3E 41
6E C2 3E 42
6E C3 3E 43
6E C4 3E 44
6E C5 3E 45
6E C6 3E 46
6E C7 3E 47
6E C8 3E 48
6E C9 3E 49
6E 4A 3E 5B
6E 4B 3E 2E
6E 4C 3E 3C
6E 4D 3E 28
6E 4E 3E 2B
6E 4F 3E 21
6E 50 3E 26
6E D1 3E 4A
6E D2 3E 4B
6E D3 3E 4C
6E D4 3E 4D
6E D5 3E 4E
6E D6 3E 4F
6E D7 3E 50
6E D8 3E 51
6E D9 3E 52
6E 5A 3E 5D
6E 5B 3E 24
6E 5C 3E 2A
6E 5D 3E 29
6E b5E 3E 3B



80 Col

R

38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38

C

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
44
a5
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

132 Col

R

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

.23

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
24

C
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
11
12
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001

Position
Dec

2975
2976
2977
2978
2979
2980
2981

2982
29083
2984
2985
2986
2987
2988
2989
2990
2991

2992
2993
2994
2995
2996
2997
2998
2999
3000
3001

3002
3003
3004
3005
3006
3007
3008
3009
3010
3011

3012
3013
3014
3015
3016
3017
3018
3019
3020
3021

3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036

Hex

BIOF

BAO
BA1

BA2
BA3
BA4
BAS
BA6
BA7

BA8
BA9
BAA
BAB
BAC
BAD
BAE
BAF
BBO

- BB1
BB2 -

BB3
BB4
BB5
BB6
BB7
BB8
BB9
BBA
BBB
BBC
BBD
BBE
BBF
BCO
BC1
BC2
BC3
BC4
BC5
BC6
BC7
BC8
BC9
BCA
BCB
BCC
BCD
BCE
BCF
BDO
BD1
BD2
BD3
BD4
BDS
BD6
BD7
BD8
BD9
BDA
BDB
BDC

Buffer Address (Hex)
EBCDIC ASCIHI
6E 5F 3E 5E
6E 60 3E 2D
6E 61 3E 2F
6E E2 3E 53
6E E3 3E 54
6E E4 3E 55
6E E5 3E 56
6E EG6 3E 57
6E E7 3E 58
6E E8 3E 59
6E E9 3E b5A
6E 6A 3E 7C
6E 6B 3E 2C
6E 6C 3E 25
6E 6D 3E b5F
6E G6E 3E 3E
BE 6F 3E 3F
6E FO 3E 30
6E F1 3E 31
6E F2 3E 32
6E F3 3E 33
6E F4 3E 34
6E F5 3E 35
6E F6 3E 36
6E F7 3E 37
6E F8 3E 38
6E F9 3E 39
6E 7A 3E 3A
6E 7B 3E 23
6E 7C 3E 40
6E 7D 3E 27
6E 7E 3E 3D
6E 7F 3E 22
6F 40 3F 20
6F C1 3F 41
6F C2 3F 42
6F C3 3F 43
6F C4 3F 44
6F C5 3F 45
6F C6 3F 46
6F C7 3F 47
6F C8 3F 48
6F C9 3F 49
6F 4A 3F 5B
6F 48 3F 2E
6F 4C 3F 3C
6F 4D 3F 28
6F 4E 3F 2B
6F 4F 3F 21
6F 50 3F 26
6F D1 3F 4A
6F D2 3F 4B
6F D3 3F 4cC
6F D4 3F 4D
6F D5 3F 4E
6F D6 3F 4F
6F D7 3F 50
6F D8 3F 51
6F D9 3F 52
6F bBHA 3F 5D
6F 5B 3F 24
6F 5C 3F 2A

Appendix B. Buffer Address I/0 Interface Codes

B-49



B-50

80 Col

R

38
38
38
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

Cc

78
79
80
01
02
03
04
05
06
07
08
09
10
1

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
M

42
43
44
45
46
47
a8
49
50
51
52
53
54
55
56
57
58
59

Position
Dec
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098

Hex

BDD
BDE
BDF
BEO
BE1
BE2
BE3
BE4
BES

BE6

BE7
BES
BE9
BEA
BEB
BEC
BED
BEE
BEF
BFO
BF1
BF2
BF3
BF4
BF5
BF6
BF7
BF8
BF9
BFA
BFB
BFC
BFD
BFE
BFF
Cc00
Cco1
co2
Cco3
co4
Cco5
cos
co7
cos
co9
COA
cos
coc
coD
COE
COF
c10
ci1
Cc12
c13
ci4
c15
ci6
c17
c18
Cc19
Ci1A

Buffer Address (Hex)
EBCDIC ASCII
6F 5D 3F 29
6F 5E 3F 3B
6F 6F 3F 5E
6F 60 3F 2D
6F 61 3F 2F
6F E2 3F 53
6F E3 3F 54
6F E4 3F 55
6F E5 3F 56
6F E6 3F 57
6F E7 3F 58
6F E8 3F 59
6F E9 3F BA
6F BA 3F 7C
6F 6B 3F 2C
6F 6C 3F 25
6F 6D 3F 5F
6F 6E 3F 3E
6F ©6F 3F 3F
6F FO 3F 30
6F F1 3F 31
6F F2 3F 32
6F F3 3F 33
6F F4 3F 34
6F F5 3F 35
6F F6 3F 36
6F F7 3F 37
6F F8 3F 38
6F F9 3F 39
6F 7A 3F 3A
6F 7B 3F 23
6F 7C 3F 40
6F 7D 3F 27
6F 7E 3F 3D
6F 7F 3F 22
FO 40 30 20
FO C1 30 41
FO C2 30 42
FO C3 30 43
FO C4 30 44
FO C5 30 45
FO Cé6 30 46
FO C7 30 47
FO C8 30 48
FO C9 30 49
FO 4A 30 5B
FO 4B 30 2E
FO 4C 30 3C
FO 4D 30 28
FO 4E 30 2B
FO 4F 30 21
FO &0 30 26
FO D1 30 4A
FO D2 30 4B
FO D3 30 4C
FO D4 30 4D
FO D5 30 4E
FO D6 30 4F
FO D7 30 50
FO D8 30 51
FO D9 30 52
FO BA 30 sD



80 Col

R

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

c

60
61
62
63

65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
o1

02
03
04
05
06
07
08
09
10
1

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

132 Col

R

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

Cc

064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
m
112
113
14
115
116
117
118
119
120
121
122
123
124
125

Position
Dec

3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111

3112
3113
3114
3115
3116
3117
3118
3119
3120
3121

3122
3123
3124
3125
3126
3127
3128
3129
3130
3131

3132
3133
3134
3135
3136
3137
3138
3139
3140
3141

3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160

Appendix B. Buffer Address I/O Interface Codes

Hex

Cc1B
cic
Cc1D
C1E
C1F
c20
c21
Cc22
c23
C24
C25
C26
c27
c28
Cc29
C2A
c2B
c2C
Cc2D
C2E
C2F
C30
C31
C32
C33
Cc34
C35
C36
C37
Cc38
C39
C3A
c3B
C3C
C3D
C3E
C3F
Cca0
C41
C42
Ca3
C44
C45
C46
Cc47
c4a8
C49
C4A
C4B
cac
caD
C4E
CAF
C50
C51
C62
Cs3
C54
C55
C56
C57
C58

Buffer Address (Hex)

EBCDIC

FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
FO
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
F1
Fi

58
5C
50
5E
5F
60
61
E2
E3
E4
E5
E6
E7
£8
E9
6A
68
6C
6D
6E
6F
FO
F1
F2
F3
F4
E5
F6
F7
F8
F9
7A
78
7C
7D
7E
7F
40
c1
c2
c3
ca
c5
c6
c7
cs
co
aA
4B
ac
4D
4E
aF
50
D1
D2
D3
D4
D5
D6
D7
D8

ASCHl

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

24
2A
29
3B
5E
2D
2F
53
54
55
56
57
58
59
5A
7C
2¢
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
41
42
43
44
45
46
a7
a8
49
58
2E
3c
28
28
21
26
aA
4B
ac
4D
4E
4F
50
51

B-51



B-52

132 Col

24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

c_

126
127
128
129
130
131

132
001

002
003
004
005
006
007
008
009
010
011

012
013
014
015
016
017
018
019
020
021

022
023

024
025
026
027

028
029
030
031

032
033
034
035
036
037
038
039
040
041

042
043
044
045
046
047
048
049
050
051
052
053
054

Position
Dec

3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186 -
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221

Hex

C59
C5A
CcsB
csC
csD
C5E
C5F
Ce0
C61
Cce2
ce3
Ce4
C65
C66
ce7
ces
Ce9
C6A
ceB
cec
CeD
Cék
C6F
Cc70
c7
Cc72
C73
C74
C75
C76
C77
C78
c79
C7A
c78
Cc7¢C
Cc7D
C7e
C7F
c80
C81
Cc82
Cc83
c84
C85
C86
cs7
Cc88
Cc89
C8A
Cc8B
csc
[02:15)
C8E
C8F
Co0
Co1
Cc92
Cca3
Cco4
C95

Buffer Address (Hex)
EBCDIC ASCHI'
F1 D9 31 52
F1 5A 31 58D
F1 5B 31 24
F1 5C 31 2A
F1 5D 31 29
F1 5E 31 3B
F1 .56F 31 5E
F1 60 31 2D
F1 61 31 2F
F1 E2 31 53
F1 E3 31 54
F1 E4 31 55
F1 E5 31 56
F1 E6 31 57
F1 E7 31 58
F1 E8 31 59
F1 E9 31 BA
F1 6A 31 7C
F1 6B 31 2C
F1 6C 31 25
F1 6D 31 S5F
F1 6E 31 3E
F1 6F 31 3F
F1 FO 31 30
F1 F1 31 31
F1 F2 31 32
F1 F3 31 33
F1 F4 31 34
F1 F5 31 35
F1 F6 31 36
F1 F7 31 37
F1 F8 31 38
F1 F9 31 39
F1 7A 31 3A
F1 7B 31 23
F1 7C 31 40
F1 7D 31 27
F1 7E 31 3D
F1 7F 31 22
F2 40 32 20
F2 C1 32 41
F2 C2 32 42
F2 C3 32 43
F2 C4 32 44
F2 C5 32 45
F2 C6 32 46
F2 C7 32 47
F2 C8 32 48
F2 C9 32 49
F2 4A 32 5B
F2 4B 32 2E
F2 4cC 32 3C
F2 4D 32 28
F2 4E 32 28
F2 4F 32 21
F2 50 32 26
F2 D1 32 4A
F2 D2 32 4B
F2 D3 32 4C
F2 D4 32 4D
F2 D6 32 4E



80 Col

R

(o

41
41
4
41
41
41
41
41
41
41
41
a1
41
41
41
41
41
41
41
41
a1
41
41
41
41
41
41
41
41
41
a1
41
41
41
41
4
41
41
41
41
41
41
a1
41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
42
42
42
42

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
o1
02
03
04

132 Col

R
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

c
055
056
057
058
059
060
061

062
063
064
065
066
067
068
069
070
071

072
073
074
075
076
077

078
079
080
081

082
083

084
085
086
087
088
089
090
091

092
093
094
095
096
097
098
099
100
101

102
103
104
105
106
107
108
109
110
111

112
113
14
115
116

Position
Dec

3222
3223
3224
3225
3226
3227
3228
3229
3230
3231

3232
3233
3234
3235
3236
3237
3238
3239
3240
3241

3242
3243
3244
3245
3246
3247
3248
3249
3250
3251

3252
3253
3254
3255
3256
3257
3258
3259
3260
3261

3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283

Hex

Co6
Cc97
Co8
C99
C9A
CoB
cac
CaD
C9E
COF
CAO
CA1
CA2
CA3
CA4
CA5
CAB6
CA7
CA8
CA9
CAA
CAB
CAC
CAD
CAE
CAF
CcBO
CB1
CB2
CB3
CB4
CB5
CB6
cB7
CcB8
CB9
CBA
CBB
CsC
CcBD
CBE
CBF
cco
cc1
Ccc2
CC3
cca
CC5
CC6
CcC7
CC8
CCc9
CCA
CCB
CcCC
CCcD
CCE
CCF
CDO
CD1
CcD2
CcD3

Buffer Address (Hex)
EBCDIC

F2 D6 32
F2 D7 32
F2 D8 32
F2 D9 32
F2 B5A 32
F2 6B 32
F2 5C 32
F2 5D 32
F2 B5E 32
F2 6&F 32
F2 60 32
F2 61 32
F2 E2 32
F2 E3 32
F2 E4 32
F2 E5 32
F2 E6 32
F2 E7 32
F2 E8 32
F2 E9 32
F2 6A 32
F2 68 32
F2 6C 32
F2 6D 32
F2 6E 32
F2 6F 32
F2 FO 32
F2 F1 32
F2 F2 32
F2 F3 32
F2 F4 32
F2 F5 32
F2 F6 32
F2 F7 32
F2 F8 32
F2 F9 32
F2 7A 32 -
F2 7B 32
F2 7C 32
F2 7D 32
F2 7E 32
F2 7F 32
F3 40 33
F3 C1 33
F3 C2 33
F3 C3 33
F3 cC4 33
F3 Cb5 33
F3 C6 33
F3 C7 33
F3 C8 33
F3 C9 33
F3 4A 33
F3 4B 33
F3 4C 33
F3 4D 33
F3 4E 33
F3 4F 33
F3 50 33
F3 D1 33
F3 D2 33
F3 D3 33

Appendix B. Buffer Address I/O Interface Codes

ASCIl

4F
50
51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
55
56
57
58
59
5A
7C
2c
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
41
42
43
a4
45
46
47
48
49
58
2E
3C
28
2B
21
26
4A
4B
4c

B-53



B-54

132 Col

R
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

C

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045

Position
Dec

3284
3285
3286
3287
3288
3289
3290
3291

3292
3293
3294
3295
3296
3297
3298
3299
3300
3301

3302
3303
3304
3305
3306
3307
3308
3309
3310
3311

3312
3313
3314
3315
3316
3317
3318
3319
3320
3321

3322
3323
3324
3325
3326
3327
3328
3329
3330
3331

3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344

Hex

CD4
CD5
CD6
CD7
CcDS8
CD9
CDA
cDB
CDhC
CDD
CDE
CDF
CEO
CE1
CE2
CE3
CE4
CE5
CE6
CE7
CE8
CE9
CEA
CEB
CEC
CED
CEE
CEF
CFO
CF1
CF2
CF3
CF4
CF5
CF6
CF7
CF8
CF9
CFA
CFB
CFC
CFD
CFE
CFF
D00
DO1
D02
D03
D04
D05
D06
D07
D08
D09
DOA
DOB
DOC
DOD
DoOE
DOF
D10

Buffer Address (Hex)
EBCDIC ASCII
F3 D4 33 4D
F3 D5 33 4E
F3 D6 33 4F
F3 D7 33 50
F3 D8 33 51
F3 D9 33 52
F3 BA 33 5D
F3 5B 33 24
F3 5C 33 2A
F3 5D 33 29
F3 &E 33 3B
F3 5F 33 5E
F3 60 33 2D
F3 61 33 2F
F3 E2 33 53
F3 E3 33 54
F3 E4 33 55
F3 E5 33 656
F3 E6 33 67
F3 E7 33 58
F3 E8 33 59
F3 E9 33 5A
F3 6A 33 7C
F3 6B 33 2C
F3 6C 33 25
F3 6D 33 b5F
F3 6E 33 3E
F3 6F 33 3F
F3 FO 33 30
F3 F1 33 31
F3 F2 33 32
F3 F3 33 33
F3 F4 33 34
F3 F5 33 35
F3 F6 33 36
F3 F7 33 37
F3 F8 33 38
F3 F9 33 39
F3 7A 33 3A
F3 7B 33 23
F3 7C 33 40
F3 7D 33 27
F3 7E 33 3D
F3 7F 33 22
F4 40 34 20
F4 C1 34 4
F4 C2 34 42
F4 C3 34 43
F4 C4 34 44
F4 C5 34 45
F4 C6 34 46
F4 C7 34 47
F4 C8 34 48
F4 C9 34 49
F4 4A 34 5B
F4 4B 34 2E
F4 4C 34 3C
F4 4D 34 28
F4 4E 34 28
F4 4F 3 21
F4 50 34 26



80 Col

42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43

43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43

Cc

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
a5
46
47

132 Col

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

.26

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

c

046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107

Position
Dec

3345
3346
3347
3348
3349
3350
33561
3352
3363
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406

Hex

D11
D12
D13
D14
D15
D16
D17
D18
D19
D1A
D1B
DIC
D1D
D1E
D1F
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D2A
D2B
D2C
D2D
D2E
D2F
D30
D31
D32
D33
D34
D35
D36
D37
D38
D39
D3A
D3B
D3C
D3D
D3E
D3F
D40
D41
D42
D43
D44
D45
D46
D47
D48
D49
D4A
D4B
D4C
D4D
D4E

Buffer Address (Hex)
EBCDIC ASCH
F4 C1 34 4A
F4 D2 34 4B
F4 D3 34 4C
F4 D4 34 4D
F4 D5 34 4E
F4 D6 34 4F
F4 D7 34 50
F4 D8 34 51
F4 D9 34 52
F4 b5A 34 5D
F4 5B 34 24
F4 5C 34 2A
F4 5D 34 29
F4 BE 34 3B
F4 5F 34 b5E
F4 60 34 2D
F4 61 34 2F
F4 E2 34 53
F4 E3 34 54
F4 E4 34 655
F4 E5 34 56
F4 E6 34 57
F4 E7 34 58
F4 E8 34 59
F4 E9 34 BA
F4 6A 34 7C
F4 6B 34 2C
F4 6C 34 25
F4 6D 34 5F
F4 6E 34 3E
F4 6F 34 3F
F4 FO 34 30
F4 F1 34 31
F4 F2 34 32
F4 F3 34 33
F4 F4 34 34
F4 F5 34 35
F4 F6 34 36
F4 F7 34 37
F4 F8 34 38
F4 F9 34 39
F4 7A 34 3A
F4 7B 34 23
F4 7C 34 40
F4 7D 34 27
F4 7E 34 3D
F4 7F 34 22
F5 40 35 20
F5 Ci1 35 41
F5 C2 35 42
F6 C3 35 43
F5 C4 35 44
F5 C5 35 45
F5 C6 35 46
F5 C7 35 47
F5 C8 35 48
F5 C9 35 49
F5 4A 35 5B
F5 4B 35 2E
F5 4C 35 3C
F5 4D 35 28
F5 4E 35 2B

Appendix B. Buffer AddressI/O Interface Codes

B-55



B-56

80 Col

R

43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
a3
a3
43
43
43
43
43
43
43
43
43
43
a3
43
43

Cc

48
49
50
51
52
53
54
55
56
57
658
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

132 Col

R
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

C
108
109
110
111
12
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037

Position
Dec

3407
3408
3409
3410
3411

3412
3413
3414
3415
3416
3417
3418
3419
3420
3421

3422
3423
3424
3425
3426
3427
3428
3429
3430
3431

3432
3433
3434
3435
3436
3437
3438
3439
3440
3441

3442
3443
3444
3445
3446
3447
3448
3449
3450
3451

3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468

Hex

D4F
D50
D51
D52
D53
D54
D55
D56
D57
D58
D59
D5A
D5B
D5C
D5D
D5E
D5F
D60
D61
D62
D63
D64
D65
D66
D67
D68
D69
D6A
D6B
D6C
D6D
D6E
D6F
D70
D71
D72
D73
D74
D75
D76
D77
D78
D79
D7A
D78
D7C
D7D
D7E
D7F
D80
D81
D82
D83
D84
D85
D86
D87
D88
D89
D8A
D8B
D8C

Buffer Address (Hex)

EBCDIC ASCII

F5 4F 36 21
F5 50 35 26
F5 D1 35 4A
F5 D2 35 4B
F5 D3 35 4C
F5 D4 35 4D
F5 D5 35 4E
F5 D6 35 4F
F5 D7 35 50
F5 D8 35 51
F5 D9 35 52
F5 B5A 35 5D
F5 5B 35 24
F5 5C 35 2A
F5 5D 35 29
F5 5E 35 3B
F5 5F 35 S5E
F5 60 35 2D
F5 61 35 2F
F5 E2 35 53
F5 E3 35 54
F5 E4 35 55
F5 E5 35 56
F5 EG6 35 57
F5 E7 35 58
F5 E8 35 59
F5 E9 35 BA
F5 BA 35 7C
F5 6B 36 2C
F5 6C 35 25
F5 6D 35 5F
F5 6E 35 3E
F5 6F 35 3F
F5 FO 35 30
F5 F1 35 31
F5 F2 35 32
F5 F3 35 33
F5 F4 35 34
F5 F5 35 35
F5 F6 35 36
F5 F7 35 37
F5 F8 35 38
F5 F9 35 39
F5 7A 35 3A
F5 7B 35 23
F5 7C 35 40
F5 7D 35 27
F5 7E 35 3D
F5 7F 35 22
F6 40 36 20
F6 C1 36 41
F6 C2 36 42
F6 C3 36 43
F6 C4 36 44
F6 C5 36 45
F6 C6 36 46
F6 C7 36 47
F6 C8 36 48
F6 C9 36 49
F6 4A 36 5B
F6 4B 36 2E
F6 4C 36 3C



132 Col

R

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

Cc
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099

Position
Dec

3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517.
3518
3519
3520
3521
3522
3523
3534
3525
3536
3527
3528
3529
3530

Appendix B. Buffer Address /O Interface Codes

Hex

D8D
D8E
D8F
D90
D91
D92
D93
D94
D95
D96
D97
D98
D99
D9A
D9B
DOC
D9D
D9E
D9F
DAO
DA1
DA2
DA3
DA4
DAS5
DA6
DA7
DAS8
DA9
DAA
DAB
DAC
DAD
DAE
DAF
DBO
DB1
DB2
DB3
DB4
DBS
DB6
DB7
DBS8
DB9
DBA
DBB
DBC
DBD
DBE
DBF
DCO
DC1
DC2
DC3
DC4
DC5
DC6
DC7
DC8
DC9
DCA

Buffer Address (Hex)

EBCDIC

——

F6
F6
F6
F6
F6
F6é
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F6
F7
F7
F7
F7
F7
F7
F7
F7
F7
F7
F7

4D
4
4F
50
D1
D2
D3
D4
D5
D6
D7
D8
D9
5A
5B
5C
5D
5E
5F
60
61
E2
E3
E4
ES
E6
E7
ES
E9
6A
6B
6C
6D
6E
6F
FO
F1
F2
F3
F4
F5
F6
F7
F8
F9
7A
7B
7C
7D
7E
7F
40
c1
c2
c3
c4
c5
c6
c7
c8
co
4A

AScCll

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
37

37

37
37
37
37
37
37
37
37
37

28
28
21
26
aA
4B
ac
4D
4E
4F
50
51
52
5D
24
2A
29
3B
5E
2D
2F
53
54
55
56
57
58
59
5A
7C
2C
25
5F
3E
3F
30
31
32
33
34
35
36
37
38
39
3A
23
40
27
3D
22
20
41
42
43
44
45
46
47
48
49
58

B-57



B-58

132 Col

R

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

c_
100
101
102
103
104
105
106
107
108
109
110
i
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

Position
Dec
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563

Hex

DCB
DCC
DCD
DCE
DCF
DDO
DD1
DD2
DD3
DD4
DD5
DD6
DD7
DD8
DD9
DDA
DDB
DDC
DDD
DDE
DDF
DEO
DE1
DE2
DE3
DE4
DES
DE6
DE?7.
DES8
DE9
DEA
DEB

Buffer Address (Hex)

EBCDIC ASCIt

F7 4B 37 2E
F7 4cC 37 3C
F7 4D 37 28
F7 4E 37 2B
F7 4F 37 21
F7 50 37 26
F7 D1 37 4A
F7 D2 37 4B
F7 D3 37 4C
F7 D4 37 4D
F7 D5 37 4E
F7 D6 37 4F
F7 D7 37 50
F7 D8 37 51
F7 D9 37 52
F7 BA 37 6D
F7 6B 37 24
F7 5C 37 2A
F7 6D 37 29
F7 5E 37 3B
F7 G&F 37 b5E
F7 60 37 2D
F7 61 37 2F
F7 E2 37 53
F7 ES 37 54
F7 E4 37 55
F7 E5 37 56
F7 E6 37 57
F7 E7 37 58
F7 E8 37 59
F7 E9 37 BA
F7 BA 37 7C
F7 6B 37 2C



Appendix C. Status Indicator Codes

This appendix contains two figures: Figure C-1,3274 Error Status Indicator Code
Interpretation, and Figure C-2, 3276 Error Status Indicator Code Interpretation.- For
descriptions of the 3287 status indicator codes, refer to IBM 3287 Printer Models 1 and
2: Component Description, GA27-3153; for descriptions of the 3289 status indicator
codes, refer to IBM 3289 Line Printer Models 1 and 2: Component Description,
GA27-3176. Status codes for the 3287 Model 1C and Model 2C color printers are con-
tained in an operator’s problem determination guide shipped with each printer.

Figure C-1 indicates the possible causes for 3274 error status indications, the handling of
each error by the machine, and the recommended recovery technique. The following

notes apply to Figure C-1:
1.

The three-digit numbers listed in the “Error Code” column are logged and are displayed
only if the associated check (Chk) indicator is displayed.

RESET key.

. The four-digit numbers listed in the “Indicator” column are displayed inthe 8 4 2 1
indicators on the 3274.

. Inhibit conditions shown in the “Indicator” column are reset by the 3278 or 3279

. The communication reminder indicators used with the 500 series error codes are ex-

tinguished when the communication link again becomes functional.

Error Code Indicator Probable Cause Effect Recovery
12%% - a. Keyboard type is Display error indication Verify that the customizing
(Feature) Mach Chk not supported. on affected 3278 or 3279. procedure specified the proper
(X = 2%%) b. Operation was a. Unpredictable keyboard keyboard/feature support. Press
attempted on operations. RESET key to restore keyboard.
inoperative or unsup-| b. Feature cannot be used.
ported terminal The remainder of the
feature. terminal is unaffected.
202 — Internal terminal error. Display error indication At the affected terminal, switch
(Type A Terminal) Mach Chk on affected 3278 or 3279. the Normal/Test switch from
(X N 202) Affected terminal is disabled. | Normal to Test and back again (or
Set sense: switch power off, then on).
Non-SNA: DC/US
SNA: 081C
203 - Terminal feature Display error indication Press RESET key and retry the
(Feature) Mach Chk circuitry failure. on affected 3278 or 3279. operation.
(X ™ 203)
204 - Terminal buffer parity Display error indication a. Host recovery.
(Type A Terminal) Mach Chk error. on affected 3278 or 3279.
(X &y 204) a. CU clears the terminal

buffer and sets sense:
Non-SNA: DC/US
SNA: 082B

b. If internal recovery is

unsuccessful, terminal is

disabled. Set sense:
Non-SNA: DC/US
SNA: 081C

b. If CU recovery is unsuccessful,
switch Normal/Test switch from
Normal to Test and back again (or
switch power off, then on).

Figure C-1 (Part 1 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
205 - An operation was Display error indication Press RESET key and retry the
(Feature) Mach Chk attempted on an on affected 3278 or 3279. operation. (Verify that the
(X &y 205) inoperative or Feature cannot be used; customizing procedure specified
unsupported terminal remainder of the terminal the failing feature.)
feature. is not affected.
206 - Feature did not Display error indication Press RESET key and continue.
(Feature} Mach Chk initialize properly. on affected 3278 or 3279.
(XN 206) All terminal features are
disabled. Basic terminal
functions remain operative.
207 - The terminal failed to Display error indication At the affected terminal, switch the
(Type A Terminal) Mach Chk respond to the CU. on affected 3278 or 3279. Normal/Test switch from Normal
(X 207) Affected terminal is disabled. | to Test and back again {or switch
Set sense: power off, then on).
Non-SNA: DC/US
SNA: 081C
208 — Invalid terminal Display error indication Press RESET key and retry the
(Type A Terminal) Mach Chk response to CU. on affected 3278 or 3279. operation.
(X by 208)
209 — CU-to-terminal Display error indication At the affected terminal, switch the
(Type A Adapter) Mach Chk communication failure. on affected 3278 or 3279. Normal/Test switch from Normal to
(Type A Terminal) (X &y 209) Affected terminal is disabled. | Test and back again (or switch power
Set sense: off, then on).
Non-SNA: DC/US
SNA: 081C
210 - Keyboard type is not Display error indication Verify that the customizing
(Type A Terminal) Mach Chk supported. on affected 3278 or 3279. procedure specified that this keyboard
(Feature) (X Ny 210) Unpredictable keyboard type was attached to the subsystem.
operations.
211 - Invalid terminal Display error indication Press RESET key and retry the
(Type A Terminal) Mach Chk response to CU. on affected 3278 or 3279. operation.
(X & 211) Keyboard is locked if affected
terminal is a display.
212 - An invalid keystroke Display error indication
{Type A Terminal) Mach Chk ¥ code was received on affected 3278 or 3279.
{Keyboard) (X & 212) from this display. Keyboard is locked.
222 — Selector-light-pen Display error indication Press RESET key and retry the
(Type A Terminal) Mach Chk error. on affected 3278 or 3279. operation. If no keyboard, retry
(Feature) (X g 222) Keyboard is locked. the operation.
223 — ECSA adapter Display error indication a. Host Recovery. Press RESET
(Feature) Mach Chk buffer parity error. on affected 3278 or 3279. key to continue.
(X Ny 223) a. CU clears the terminal

buffer and sets sense:
Non-SNA: DC/US
SNA: 082B

b. If internal recovery is

unsuccessful, the terminal

is disabled; set sense:
Non-SNA: DC/US
SNA: 081C

b. If CU recovery is unsuccessful,
switch the Normal/Test switch
from Normal to Test and back
again (or switch power off,
then on).

Figure C-1 (Part 2 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
224 - MSR or MHS Display error indication Press RESET key and retry the
(Type A Terminal) Mach Chk error. on affected 3278 or 3279. operation. If no keyboard, retry
{Feature) (X Ny 224) Keyboard is locked. the operation.
225 — ECSA adapter error. Display error indication a. Press RESET key and retry the
(Feature) Mach Chk on affected 3278 or 3279. operation.
(X &y 225) a. Keyboard is locked. If
not recoverable; b. At the affected terminal, switch the
b. Display disabled. Set sense: Normal/Test switch from Normal
Non-SNA: DC/US to Test and back again (or switch
SNA: 081C power off, then on).
226, 227 - Transmission error while | Display error indication At the affected terminal, switch the
(Feature) Mach Chk communicating with on affected 3278 or 3279. Normal/Test switch from Normal to
(X & 226, ECS feature. Affected terminal is disabled. | Test and back again (or switch power
227) Set sense: off, then on).
Non-SNA: DC/US
SNA: 081C
228 - a. If the keyboard Display error indication a. Replace the battery. (Refer to
(3279) Mach Chk can be reset, the on affected 3279. 3279 Problem Determination
(X g 228) battery has failed. a. Keyboard is locked. Guide for replacement procedure.)
b. If the keyboard {Terminal can be used b. At the affected terminal, switch
cannot be reset, if keyboard is reset.) the Normal/Test switch from
the color conver- b. Terminal is disabled. Normal to Test and back again
gence hardware has Set sense: (or switch power off, then on).
failed. Non-SNA: DC/US
SNA: 081C
229 - The color convergence Display error indication At the affected terminal, switch the
(3279) Mach Chk hardware storage failed | on affected 3279. Normal/Test switch from Normal
during: a. The terminal is not to Test and back again (or switch
a. A power-on sequence. enabled. power off, then on).
b. Test 7 execution. b. The keyboard is
inhibited.
231 — An unrecoverable printer | The affected printer is See the printer Problem Determination
(Type A Terminal) — error has occurred. disabled. Set sense: Guide.
(Printer) Non-SNA: EC/IR/US
SNA: 081C
234 = The ECS adapter does Display error indication At the affected terminal, switch the
(Type A Terminal) Mach Chk not have the required on affected 3278 or 3279. Normal/Test switch from Normal to
(X & 234) RDS. Terminal is not enabled. Test and back again (or switch power
off, then on).
270, 271, 273 1010 An unrecoverable: All Type B terminals are Re-IML; perform host recovery if
(Type B Adapter) - terminal error has disabled; Type A terminals required.
occurred. are not affected.
272 1010 Terminal request was Set sense: Host recovery.
(Type B Adapter) —_ not serviced by the CU. Non-SNA: DC/US
SNA: 0828

274 — A terminal busy Affected terminal is disabled. | At the affected terminal, switch
(Type B Terminal) — condition does not Set sense: power off, then on.
clear. Non-SNA: DC/US
SNA: 081C
275 - The affected printer in- Set sense: Operator recovery; follow locally
(Type B Printer) - dicates equipment check Non-SNA: EC/IR/US established procedures.
and not ready condition. SNA: 081C

Figure C-1 (Part 3 of 14). 3274 Error Status Indicator Code Interpretation

Appendix C. Status Indicator Codes C-3




Error Code Indicator Probable Cause Effect Recovery
276 - The affected printer Set sense: Host recovery.
(Type B Printer) - indicates equipment Non-SNA: EC/US
check. (Character SNA: 0828
generator error or
sync check.)
277 - A terminal buffer Set sense: Host recovery. If host recovery is
(Type B Terminal) - parity error has Non-SNA: DC/US unsuccessful, switch power off, then
occurred. SNA: 082B on.
if internal recovery is
unsuccessful, terminal is
disabled; set sense:
Non-SNA: DC/US
SNA: 081C
278 — A CU-to-terminal Affected terminal is disabled At the affected terminal, switch
(Type B Adapter) - communication if second attempt by CU is power off, then on.
(Type B Terminal) problem. unsuccessful, and sense is set:
Non-SNA: DC/US
SNA: 081C
279 - Internal terminal error. Affected terminal is disabled.
(Type B Terminal) - Set sense:
Non-SNA: DC/US
SNA: 081C
292, 294, 295 Mach Chk Adapter failure. Display error indication on Press RESET key and retry the
296, 299 (X g 292, all 3278s/3279s. operation. ,
(Type A Adapter) 294, 295,
296, 299)
293 Mach Chk The CU has received Press RESET key and retry the
(Type A Adapter) (X & 293) input from a terminal operation. (Verify that the number
port that is not in the of Type A terminals attached agrees
configuration table. with the number specified during the
customizing procedure.)
297 Mach Chk Adapter failure or Press RESET key and retry the
(Type A Adapter) (X & 297) unisolated terminal operation.
failure.
298 Mach Chk Adapter failure. Display error indication At the affected terminal, switch the
(Type A Adapter) (X N 298) on all 3278s/3279s. Disable Normal/Test switch from Normal to
the terminal that was Test and back again (or switch power
communicating with the off, then on).
CU when the failure Press RESET key and retry the
occurred. operation.
310, 311 1001 A host communication Display error indication Re-IML; perform host recovery if
{Model 1C-BSC) Mach Chk adapter failure has on all 3278s/3279s. required.
(X &§ 310, occurred. Host communication is
311) disabled.
320, 321, 330, 331 1001
{Model 1C-SDLC) Mach Chk
(Model 51C-SDLC) (X & 320,
4 321, 330, 331)
332,333 1001 A host adapter failure Display error indication Re-IML; perform host recovery
{(Model 51C; Mach Chk has occurred: on all affected 3278s/3279s. if required.
Multiuse Com- (X g 332, 332 = HPCA wrap Host communications are
munication Loop) 333) failure disabled.
333 = LSA wrap
failure

Figure C-1 (Part 4 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
334 1001 Three SHUTOFF Same &s 332, 333. Same as 332, 333.
{Model 51C; Mach Chk commands have been
Multiuse Com- (X & 334) received from the
munication Loop) host; or an LSC
hardware failure has
occurred.
335, 336 1001 A host adapter Same as 332, 333. Same as 332, 333.
(Model 51C; Mach Chk failure has occurred:
Multiuse Com- (X & 335, 335 = LSA failure
munication Loop) 336) 336 = LSC wrap
failure
340, 341, 342 1001 A host communication Host communication is Re-IML; perform host recovery
(Model 1A) Mach Chk adapter failure has disabled. if required.
(X M 340, occurred.
341, 342)
350, 351, 352 1001
353, 357 Mach Chk
(Model 1B) (X &y 350,
351, 352, 353,
357)
354 1001 The number of Display error indication Verify that the number of terminals
(Mode! 1B) Mach Chk terminals specified on all 3278s/3279s. specified during customizing does
(X & 354) during customizing Host communication is not exceed the number of addresses
exceeds the number disabled. jumpered on the adapter.
specified in the
adapter address
jumpers.
355 Mach Chk A host communication Display error indication Host recovery. Press RESET key
(Model 1B) (X dy 355) adapter failure has on the selected 3278/3279. to restore keyboard.
occurred. Set sense: DC
356 Mach Chk Re-IML; perform host recovery if
(Model 1B) (X N 356) required.
360, 361, 363 1001 Host communication is
(Model 1D) Mach Chk disabled.
(X & 360, Set sense: DC
361, 363)
362, 364 Mach Chk A CU failure occurred Display error indication on Host recovery. Press RESET key
(Model 1D} (X & 362, during an 1/0 operation. | theselected 3278/3279. to restore keyboard.
364) Set sense: DC
381 0010 CU logic error. Display error indication on Re-IML,; perform host recovery
(All 3274 Mach Chk all 3278s/3279s. Host com- if required.
Models) (X &g 381) munication is disabled.
390 0001 or A storage parity error
(All 3274 0011-0111 has occureed.
Models) Mach Chk
(X & 390)
391 0010 or 1101 CU logic failure.
(All 3274 Mach Chk
Models) (X & 391)
397 1110 An unrecoverable Display error indication Note: Non-cryptographic sessions
(Encrypt/ Mach Chk Encrypt/Decrypt 1/O at the affected 3278/ may still be run. Press RESET key
Decrypt) (X iy 397) error has occurred. The | 3279. and use local logon flogoff proce-

adapter is disabled.

Set sense: 0848

dures.

Figure C-1 (Part 5 of 14). 3274 Error Status Indicator Code Interpretation
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{Model 51C-BSC)

(X PROG 405)

(X PROG 407)

406 - Invalid command
{Model 1C-BSC) Prog Chk sequence received.
(Model 51C-BSC) (X PROG 4086)

{Model 1D)

407 - Valid command or order
(Model 1B) Prog Chk received that cannot be

executed because:

a. SBA,RA, or EUA
order specifies an
invalid address, or

b. Write data stream
ends before all
required bytes of
SBA, RA, EUA, or
SF order sequence
are received, or

c. Write, E/W, EWA
with Start Print bit
set in WCC is chained
to the next command;
the print operation is
suppressed.

Set sense: OC

Error Code Indicator Probable Cause Effect Recovery
398 — A master key parity Refer to Master Key Entry and
(Encrypt/ Mach Chk error has been received Verification Procedure in the
Decrypt) (X & 398) and recovery attempts Operator’s Guide. If Master Key
were unsuccessful. Verification fails, replace battery
and enter master key.
Note: Non-cryptographic sessions
may still be run. Press RESET key
and use local logon logoff proce-
dures.
399 - An unrecoverable Note: Non-cryptographic sessions
(Encrypt/ Mach Chk Encrypt/Decrypt failure may still be run. Press RESET key
Decrypt) (X & 399) has occurred and and use local logon flogoff proce-
recovery attempts were dures.
unsuccessful. The
adapter is disabled.
401 - Invalid command Display error indication Press RESET key to reset the
(All 3274 Prog Chk received. on affected 3278/3279. program check indicator and retry
Models) (X PROG 401) Set sense: the operation. Call host-support
Non-SNA: CR programmer if the problem persists,
SNA: 1003 since it is probably a data stream
error.
402 - Invalid (out of range) Display error indication Press RESET key to reset the pro-
(Model 1A) Prog Chk address was received on affected 3278/3279. gram check indicator and retry the
{Model 1C) (X PROG 402) following an SBA, RA, Set sense: operation. Call host-support program-
(Model 51C) or EUA order. Non-SNA: OC mer if the problem persists, since itis
(Model 1D) SNA: 1005 probably a data stream error.
403 — Data stream containing Display error indication
(Model 1A) Prog Chk data following a Rd, Rd | on affected 3278/3279.
(Model 1C) (X PROG 403) Mod, or EAU command | Set sense:
(Model 51C) was received. Non-SNA: OC
(Model 1D) SNA: 1003
404 - Data stream ended before| Display error indication
(Model 1A) Prog Chk all required bytes of an on affected 3278/3279.
(Model 1C) (X PROG 404) SBA, RA, EUA, or SF Set sense:
(Model 51C) order were received. Non-SNA: OC
(Model 1D) SNA: 1005
405 - Invalid Copy command Display error indication
(Model 1C-BSC) Prog Chk was received. on affected 3278/3279.

Figure C-1 (Part 6 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
408 - Line buffer overflow.
(Model 1C-BSC) Prog Chk
(Model 51C-BSC) (X PROG 408)
410 - RU greater than 1,536 Display error indication
(Model 1A) Prog Chk bytes received. on affected 3278/3279.
(X PROG 410) Set sense: 1002
411 - LU1T RU received with
(SNA) Prog Chk greater length than in
(X PROG 411) Bind specification.
413 - The attempted function | Display error indication
{SNA) Prog Chk is not supported. on affected 3278/3279.
(X PROG 413) Set sense: 1003
414 - A bad pool count or a
(Encrypt/ Prog Chk non-module-8 RU has
Decrypt) (X PROG 414) been received during a
crypto session.
420 - LIC carried exception Display error indication
(SNA) Prog Chk response when Bind on affected 3278/3279.
(X PROG 420) specified definite Set sense: 4006
response.
421 - LIC carried definite Display error indication Press RESET key to reset the
(SNA) Prog Chk response when Bind on affected 3278/3279. program check indicator and retry
(X PROG 421) specified exception Set sense: 4007 the operation. Call host-support
response, programmer if the problem persists,
since it is probably a data stream
error.
422 - No Response is not Display error indication
(SNA) Prog Chk allowed. on affected 3278/3279.
(X PROG 422) Set sense: 400A
423 - Format indicator (FI) Display error indication
(SNA) Prog Chk bit is not allowed. on affected 3278/3279.
(X PROG 423) Set sense: 400F
430 - Sequence number error. | Display error indication
(SNA) Prog Chk : on affected 3278/3279.
(X PROG 430) Set sense: 2001
431 — Chaining error. Display error indication
(SNA) Prog Chk on affected 3278/3279.
(X PROG 431) Set sense: 2002
432 - Bracket error. Display error indication
(SNA) Prog Chk on affected 3278/3279.
(X PROG 432) Set sense: 2003
433 - Data Traffic Reset. Display error indication
(SNA) Prog Chk on affected 3278/3279.
(X PROG 433) Set sense: 2005
434 - Direction error. Display error indication
(SNA) Prog Chk on affected 3278/3279.
(X PROG 434) Set sense: 2004
439 - FM data received prior Display error indication
(Encrypt/ Prog Chk to a valid CRV. on affected 3278/3279.
Decrypt) (X PROG 439) Set sense: 1001

Figure C-1 (Part 7 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code

Indicator Probable Cause Effect Recovery
440 — Session Limit exceeded. | Log error number for affected
(SNA) — terminal.
Set sense: 0805
441 - Bracket Bid Reject Log error number for affected
(SNA) - (No RTR). terminal.
Set sense: 0813
441 - Receiver in Transmit Log error number for affected
(SNA) - Mode. terminal.
Set sense: 081B
442 - Request not executable.| Display error indication
(SNA) Prog Chk on affected 3278/3279.
(X PROG 442) Set sense: 081C
443 - Change Direction Display error indication
(SNA) Prog Chk required. on affected 3278/3279.
(X PROG 443) Set sense: 0829
444 — Session already Bound. L.og error number for affected
(SNA) - terminal.
Set sense: 0815
445 - ACTLU not equal to Display error indication Same as 421.
(SNA) Prog Chk COLP or Erp. on affected 3278/3279.
(X PROG 445) Set sense: 0821
450—458 — Bind Reject; Bind Display error indication Press RESET key to reset the
(SNA) Prog Chk parameters do not on affected 3278/3279. program check indicator and retry
(X PROG match Bind checks: Set sense: 0821 the operation. Call host-support
450—-468) a. 450 = Profile error programmer if the problem persists,
b. 451 = Primary since it is probably a data stream
protocol error error.
c. 452 = Secondary
protocol error
d. 453 = Common
protocol error
e. 454 = Screen Size
specification error
f. 455 = LU profile
error
g. 456 = LU1 error
h. 457 = Bind Spec
for crypto was
specified when
feature not present
or a CRV was
received in CRV
invalid state.
i. 458 = Crypto
master key mis-
match between the
host and the
controller. See
Planning and Setup
Guide.
460 - Control Unit detected Display error indication
Prog Chk an Invalid printer on the 3278/3279 on

(X PROG 460)

authorization matrix.

port O.

Figure C-1 (Part 8 of 14). 3274 Error Status Indicator Code Interpretation




Error Code Indicator Probable Cause Effect Recovery

470 — An unsupported order Display error indication on Press RESET key to reset the pro-

(Extended Prog Chk was detected in the data affected 3278/3279. gram check indicator and retry the

Data Stream) (X PROG 470) stream, Set sense: operation. Call host-support pro-
Non-SNA: OC grammer if the problem persists,
SNA : 1003 since it is probably a data stream

471
(Extended
Data Stream)

Prog Chk
(X PROG 471)

Extended data stream
function cannot be exe-
cuted:

a. Unsupported struc-
tured field type

b. Device without ECSA
feature

c. Invalid load format
addressed to terminal
PS storage

d. Invalid mode in Set
Reply mode

e. Invalid operation in
Read Partition (not
Query)

f. Symbol set ID out of
valid range

g. Invalid X or Y value
for Load PS struc-
tured field.

h. Specified terminal
storage I1D outside
supported range

i. Section 1D not sup-
ported {byte H not
equal to 0)

j. Invalid length struc-
tured field

k. Invalid partition ID

I, Invalid EBCDIC code
point

m.Invalid reserved bits
received in the data
stream

Display error indication on
affected 3278/3279.

Set sense:
Non-SNA: OC
SNA : 1005

472
(Extended
Data Stream)

Prog Chk
(X PROG 472)

Improper command
sequence from host
caused a read structured
field state error.

Display error indication on
affected 3278 or 3279.
Set sense:

Non-SNA: OC

SNA : 0871

473
(Extended
Data Stream)

Prog Chk
(X PROG 473)

a. ECSA adapter present,
but a terminal storage.
was addressed that was
not physically present.

b. A color plane opera-
tion was attempted to
terminal storage with
no color plane.

c. The color plane opera-
tion was invalid.

Display error indication on
affected 3278/3279.

Set sense:
Non-SNA: OC
SNA 1 084C

error,

Figure C-1 (Part 9 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
474 - No extended DCB cus- The device cannot be used Log on to an application that does
(Extended Prog Chk tomized for this device. for execution of extended not require extended function, or

Data Stream)

(X PROG 474)

data stream functions. Dis-
play error indication on
affected 3278/3279.

perform the customizing process
for the extended DCB for this device
and re-IML. i

Set sense:
Non-SNA: OC
SNA : 1003
498 - Negative response Display error indication on Press RESET key to reset the pro-
(SNA) Prog Chk received. affected 3278/3279. gram check indicator and retry the
(X PROG 498) operation. Call host-support pro--
grammer if the problem persists.
499 - Exception request.
(SNA) Prog Chk
(X PROG 499)
501 - Data Set Ready (DSR) Display error indication on Check modem. Press RESET key and
{Mode! 1C) Comm Chk signal from modem has all .3278s/3279s.. Host com- retry the operation,
(Modei 51C) (X Z501) dropped. munication is inhibited.
501 - Manual OFFLINE At the control unit, place switch in
(Model 1A) Comm Chk switch in the OFFLINE the ONLINE position.
(Model 1B) (X & 501) position.
(Model 1D)
501 - Local/Comm switch set Host communication is in- At the CU, switch the Local/Comm
(Model 51C; Comm Chk to Local. hibited. switch to Comm.
Muitiuse Comm (X "2 501)
Loop)
502 - Clear to Send (CTS) Check modem. Press RESET key
(Model 1C-SDLC) Comm Chk signal from the modem and retry the operation.
{(Model 51C-SDLC) | (X Z 502) is missing.
503 - A selective reset Press RESET key and retry the oper-
(Model 1B) Comm Chk sequence was received. ation.
(Model 1D) (X Z503)
504 - The CU is disconnected Display error indication on A new connection is required,
{(Model 1C-SDLC) Comm Chk from the line: all affected 3278s/3279s.
(Model 51C-SDLC) (X Z 504) a. IML The station is closed and
b. DISC from network disconnected.
c. CU detected errors
d. Operator action
505 - Initial state of CU on a Host recovery (an SNRM command
(Model 1C-SDLC) Comm Chk Disconnect command is required).Press RESET key and
{Model 51C-SDLC) (X % 505) was received. retry the operation.
505 - Initial state of CU; Host recovery (a connect sequence
(Model 1A) Comm Chk a Disconnect com- is required). Press RESET key and
(X *Z 505) mand or a System retry the operation.
Reset was received.
505 - System Reset was Display error indication on Host recovery (the first 1/O operation,
{(Model 1B) Comm Chk received. all 3278s/3279s. other than T1O or Sense, will clear
(Model 1D) (X %z 505) the Communication Reminder). Press
RESET key and retry the operation.
505 - Initial state of control Display error indication Host recovery (an SNRM command
(Model 51C; Comm Chk unit; a DISC command on all 3278s/3279s. Host is required) .Press RESET key and
Multiuse Comm (X Z 505) has been received, or communication is inhibited. retry the operation.

LLoop)

beaconning has been
completed.
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received in the past
20-25 seconds, or
b. The communication
line is hung at space
or a valid data
character.

Error Code Indicator Probable Cause Effect Recovery
507 - No RLSD for a 4-second Display error indication on Host recovery. If %2 507 remains in
{Model 51C; Comm Chk period. all 3278s/3279s. The the communication reminder area,
Multiuse Comm (X % 507) station is closed, and wrap check for a X g 3nn keyboard in-
Loop) tests are performed. If the hibit and refer to that error descrip-
wrap tests are successful, tion.
beaconning is initiated, and
% 515 is broadcast.
508 - A CNFG command was Display error indication on A CNFG command that specifies
(Model 51C; Comm Chk received that specified all 3278's/3279's. Monitor CLEAR or RESET is received from
Multiuse Comm (X -% 508) Set Monitor mode. mode is entered. the host.
Loop)
509 - A CNFG command was Display error indication on
{(Model 51C; Comm Chk received that specified all 3278s/3279s. The con-
Multiuse Comm (X % 509) Suppress Loop Carrier trolter suppresses the carrier
Loop) mode. after responding to the CNFG
command.
510 - The PU is not active. Host recovery (ACTPU is required).
(SNA) Comm Chk
{X2510)
511 — Disconnect command Host recovery (Connect is required).
(Mode! 1A) Comm Chk was received when PU
(X 2 511) was active.
512 - Connect command was Host recovery (ACTPU is required).
{Model 1A) Comm Chk received when PU was
(X %2 512) already connected.
514 - Connect error caused by: Host recovery (Valid Connect is
(Model 1A) Comm Chk a. Odd-number buffer required). See ‘’Connect Function,’”’
(X %z 514) length was specified, under ‘‘Control Command,’ in
or Chapter 7.
b. Insufficient length
buffer was specified.
515 - During the monitoring of Beacon mode is entered, and Receipt of more than 50% RLSD
{(Model 51C; Comm Chk “RLSD”,a “no RLSD"’ RLSD is sampled. samples will cause the station to stop
Multiuse Comm (X % 515) condition was detected beaconning. SNRM is required
Loop) and wrap tests were run (see 505).
successfully.
518 - A segment was received Display error indication on Host recovery (SNRM is required).
(Model 1C-SDLC) Comm Chk with improper sequenc- all 1 3278s/3279s; all PUs
(Model 51C-SDLC) (X Z 518) ing in the TH MPF bits. and LUs are deactivated.
519 - A message was received CCA: SDLC Command Reject| Host recovery. {Check NCP Sysgen
{Model 1C-SDLC) Comm Chk that is larger than the CU | response is sent to host. parameters if the condition persists.)
(Model 51C-SDLC) (X Z 519) buffer. HPCA: NR/NS mismatch.
520 - Non-Productive timeout Display error indication on Verify the operational status of the
{(Model 1C-SDLC) Comm Chk caused by: 3278s/3279s. Host communi- | communication network.
(Mode! 51C-SDLC} (X "Z 520) a. A valid frame not cation is inhibited. Reset by receipt of a valid frame or

a frame containing a poll.

Figure C-1 (Part 11 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
521 - No Flag characters on the
{Model 1C-SDLC) Comm Chk line in the past 20-25
(Model 51C-SDLC) | (X *Z 521) seconds. On a switched
’ network, three succes-
sive occurrences of an
idle timeout will cause
the station to disconnect.
522 - The controlier's Read Display error indication on Verify the operational status of the
(Model 51C; Comm Chk Control Block over- all 3278s/3279s. Host com- communication network,
Muitiuse Comm (X % 522) flowed. The line may be munication is inhibited. Reset by receipt of a valid frame or
Loop) hung at a space or valid a frame containing a poll.
data character.
525 - A connection problem Verify the operational status of the
{Model 1C-SDLC) Comm Chk exists on the communica- communication network,
{Model 51C-SDLC) (X Z525) tions link that prevents
establishing or reestab-
lishing host communica-
tion. (Set by receipt of
20 Write retries, 20 ROLs,
20 CRs, 20 XIDs, or 20
NSAs.)
525 - A connection problem Display error indication on Verify the operational status of the
(Model 51C; Comm Chk exists on the communica- | all 3278s/3279s. Host com- network. If there were wrap-test
Multiuse Comm (X Z 525) tions link that prevents munication is inhibited. The failures, an IML is required. If the
Loop) establishing or reestab- station is closed, and wrap wrap tests were successful, an SNRM
lishing host communica- tests are performed. If the is required.
tion. (Set by receipt of wrap tests fail, X 8 332,
20 Write retries, 20 ROLs,| 333, or 336 is broadcast.
20 CRs, 20 XIDs, or 20
NSAs.)
527 - Write timeout caused by Verify the operational status of the
(Model 51C; Comm Chk clocking problem or mis- network; re-IML.
Multiuse Comm (X % 527) sing CTS.
Loop)
528 - Command Reject Display error indication on Host recovery (SNRM required).
(Model 1C-SDLC) Comm Chk caused by: all 3278s/3279s. All PUs and Verify proper 370X parameters if
(Model 51C-SDLC) (X Z 528) a. Detection of an NR LUs are deactivated. condition persists.
sequence error, or
b. Receipt of a com-
mand that has no
data field defined, or
c. Receipt of an invalid
command.
529 - Abnormal response from Display error indication on Check modem; host recovery (SNRM
(Model 1C-SDLC) Comm Chk the modem. all 3278s/3279s. Host com- required).
(Model 51C-SDLC) (X Z 529) munication is inhibited. All
PUs and LUs are deactivated.
530 - Write timeout caused by: Display error indication on Check modem; host recovery. (In
{Model 1C) Comm Chk a. Modem clocking all 3278s/3279s. Host com- SDLC, SNRM is required.)
{Model 51C) (X ¥z 530) missing, or munication is inhibited. In

b. CTS has dropped.

SDLC, all PUs and LUs are
deactivated.

Figure C-1 (Part 12 of 14). 3274 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
531 - CU has sent a NAK Display error indication on Host recovery. (Host should retrans-
(Model 1C-BSC) Comm Chk response because: the affected 3278s/3279s. mit the last transmission.)
{Model 51C-BSC) (X Z 531) a. A BCC error was The affected terminal buffer | Also resets Communication Reminder
detected, or is restored to its state before symbol.
b. Three seconds the error occurred.
elapsed during a
read operation
without receipt of
SYN, ETX, or
ETB, or
c. A forward abort
(ENQ in text) was
received, or
d. A Temporary Text
Delay sequence
{STX ENQ) was
received.
532 - Approximately 20 Display error indication on Verify the operational status of the
{Model 1C-BSC) Comm Chk seconds have elapsed all 3278s/3279s. Host com- communication network, Host
{Model 51C-BSC) {X 2 532) without the detection munication is inhibited. recovery. (A valid Poll or selection-
of SYN characters on addressing sequence is required.)
the line. Also resets Communication Reminder
symbol.
533 — The CU did not receive Display error indication on Host recovery. (Host should retrans-
{Model 1C-BSC) Comm Chk ETX or ETB with the last | the affected 3278/3279. The | mit the last transmission sent that
(Model 51C-BSC) (X Z 533) block of text transmitted | affected terminal buffer is preceded ENQ.) Also resets Com-
by the host. The host has | restored to its state before munication Reminder symbol.
sent ENQ to the CU. the error occurred. The CU
will transmit its last ACK
(1/0).
534 —_ a. The CUdid notreceive | Display error indication on Host recovery. (A valid Poll or
(Model 1C-BSC) Comm Chk a response to its last the affected 3278/3279. selection-addressing is required.)
{Mode! 51C-BSC) (X Z 534) block sent,and hassent | Host communication is Also resets Communication Reminder
ENQ 165 times. inhibited. symbol.
b. The CU has acknowl-
edged a selecting
sequence or Text
block, and has waited
45 seconds without
detecting synchroniz-
ation {PAD and SYNs)
535 - The CU received 15 con- Display error indication on
(Model 1C-BSC) Comm Chk secutive NAKs to its last the affected 3278/3279.
(Model 51C-BSC) (X *Z 535) transmission. Host communication is
inhibited. The CU transmits
536 - The CU received 15 con- EOT and enters control mode.
(Model 1C-BSC) Comm Chk secutive ACKOs instead
(Model 51C-BSC) (X % 536) of ACK1s, or vice versa.

540 - A Restart Reset, Read Set sense: 8200* Host recovery. (A Connect command
(Model 1A} - Start, Write Start, Read, is required.)
. Write, or Write Break
command was received
while the CU was not
initialized.
541 - An invalid command Set sense: 8000* Host recovery; verify host sysgen for
“(Model 1A) - was received. proper device-type.

Figure C-1 (Part 13 of 14).
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Error Code Indicator Probable Cause Effect Recovery

543 - A channel parity error Set sense: 2002* Host recovery.
(Model 1A) — occurred during selection.

544 — A channel parity error Set sense: 2006*

(Model 1A) } - occurred during a host

write operation,

545 - A CU parity error Set sense: 1002*
(Mode! 1A) - occurred during a host
write operation,

546 0001 or A CU parity error Set sense: 1006*
(Model 1A) 0011-0111 occurred during a host
- read operation.

547 1001 A channel parity error Set sense: 1002*
(Model 1A) - occurred during a host
read operation.

548 1001 or 1011 A CU error occurred Set sense: 1001*
(Model 1A) - during an 1/0 operation.

549 - The byte count Set sense: 0800*
(Model 1A) - specified in the host's

Read command was
insufficient to transfer
all associated data from
the CU buffer.

550 - The count in the link Set sense: 0880*
(Model 1A) - header did not equal the
byte count received.

551 - CU detected bad parity Display error indication on
{(Model 1B) Comm Chk on any command or data | affected 3278/3279.
(Model 1D) {X Z 551) byte received. Set sense: BOX (20)*

Note: Sense conditions marked with an asterisk (*} in the Effect column are transmitted by the 3274-1A in response to a sense command.
They should not be confused with SNA sense.

Figure C-1 (Part 14 of 14). 3274 Error Status Indicator Code Interpretation
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Figure C-2 lists the error status indications of the 3276, possible causes of errors, the
handling of each error by the 3276, and the recommended recovery technique.

The symbol that appears in the Operator Information Area for each error is shown in
parentheses in the “Indicator” column and is described in Figure A-4, Appendix A.

For Test Subsystem switch operation, when operated in the external modem configura-
tion, the Test Operate switch of the DCE side of the modem cable connector should

be set to Test.

Reminder:

(z 20)

error was detected, or

® Three seconds elapsed during
a read operation without
receiving Syn, ETX, or ETB.

Error Code Indicator Probable Cause Effect Recovery
11 Sys Chk Light | 3276 received a negative response Display error condition at System Check light is turned off
{sbLC) Program Chk: | from host. affected display station. when 3276 receives any
(X PROG 11) |-frame, valid PIU, or an SNRM.

Press RESET to reset Program
Check symbol.

Wait for host error recovery if

X ¢ isindicated.

If problem persists and 3276
is in Encrypt/Decrypt session,
log off and then log on.

12 Sys Chk Light | Invalid command received; host Display error indication at Receipt of poil or selection
(BSC) Program Chk: | programming problem in write affected display station. with 3276 address resets
(X PROG 12) | data stream. Set BSC Sense: CR. System Check light.
Send EOT. Press RESET to reset Program
Go to Control mode. Check symbol.
Call host-support programmer
if problem persists.
13 Sys Chk Light | Invalid buffer address received or Display error indication at
(BSC) Program Chk: | incomplete order sequence in affected display station.
(X PROG 13) | Write, Erase/Write, or Erase/Write Set BSC Sense: OC.
Alternate command received. Send EOT.
Go to Control mode.
14 Sys Chk Light | Invalid Copy command received.
(BSC) Program Chk: | ’
(X PROG 14)
15 Sys Chk Light | Invalid command sequence.
(BSC) Program Chk:
{X PROG 15)
16 Sys Chk Light | Line buffer overflow. Display error indication at
(BSC) Program Chk: affected display station.
(X PROG 16) Set BSC Sense: OC.
Send EOT.
Go to Contro! mode.
20 Sys Chk Light | 3276 has sent a NAK because: Display error indication at Host recovery (Host should
(BSC) Comm ® Block-character-checking affected display station. retransmit the last trans-

Replace display image with
image displayed before
receive operation began.

mission).

Receipt of poll, selection, or
data resets System Check
light and Communication
Reminder symboi.

If switched network, redial;
if SNBU is installed, use it.

Figure C-2 (Part 1 of 7). 3276 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
22 Sy Chk Light No SYN characters received for Display error indication at all Verify the operational status of
(BSC) Comm about 21 seconds while monitor- display stations. the communication network.

Reminder: ing selection or polling. Continue to monitor the line. Host recovery. R

(%2 22) Receipt of poll or selection
with 3276 address resets
System Check light and
Communication Reminder
symbol.

22 Sys Chk Light | No flags received for about 24 Display error indication at all Verify the operational status of
(SDLC) Comm to 32 seconds, and the host display stations. the communication network.

Reminder: communication adapter has not Host recovery.

(%2 22) been in Sync during this period. Receipt of valid frame resets
System Check light and
Communication Reminder
symbol.

23 Sys Chk Light | Fifteen 3-second timeouts occurred Display error indication at all Host recovery.
(BSC) Comm when the host expected the 3276 display stations. Receipt of poll or selection

Reminder: to send a text block as a response Go to control mode. with 3276 address resets

("z 23) to a read-type command. System Check light and
Communication Reminder
symbol.

If problem persists, press Test
Subsystem.
24 Sys Chk Light | Fifteen 3-second timeouts occurred
(BSC) Comm when PAD, SYN, and data were

Reminder: not received after sending ACK or

(%2 24) RVI.

25 Sys Chk Light } Something in the fink is preventing Display error indication at Verify the operational status of
(SDLC) Comm establishment or reestablishment all display stations. the communication network.

Reminder: of communication. Host recovery.

(%2 25) System Check light and
Communication Reminder
symbol are reset when an
SNRM or a DISC is received
or when write‘operaiion is
completed.

If problem persists, press Test
Subsystem.
26 Sys Chk Light | Fifteen continuous ACKO received, Display error indication at Host recovery.
(BSC) Comm instead of ACK1—or vice versa affected display station. Receipt of poll or selection
Reminder: (Wrong ACK - ENQ exchange). Go to control mode. with 3276 address resets
(%2 26) Wrong ACK receptions or 3-second System Check light and
timeouts occurred 15 times in Communication Reminder
a row. symbol.
If problem persists, call host
operator.
27 Sys Chk Light | Fifteen continuous NAKs received
(BSC) Comm for transmitted/retransmitted
Reminder: text.
(% 27)
29 Sys Chk Light | Command reject caused by: Display error indication at all Host recovery.
(SDLC) Comm a. Detection of an NR sequence display stations. Receipt of valid SNRM or

Reminder:

(% 29)

error, or
b. Receipt of a command that

has no data field defined, or
c. Receipt of an invalid command.

DISC command from host
resets System Check light
and Communication
Reminder symbol.

If problem persists, call
host-support programmer.

Figure C-2 (Part 2 of 7). 3276 Error Status Indicator Code Interpretation

C-16




Error Code Indicator Probable Cause Effect Recovery
31 Sys Chk Light | Loop Adapter did not receive RLSD | Display error indication at all Host recovery.
(SDLC) Comm for more than 4 seconds. display stations. Call host operator.
Reminder:
(2 31)
33 Sys Chk Light | Data Set Ready (DSR) signa! from Display error indication at all Check modem.
(BSC Comm modem has dropped. display stations. Host recovery.
and Reminder: BSC: Go to control mode. BSC: Receipt of poll or selec-
SDLC) (*z 33) SDLC: Go to line-monitor tion resets System Check light
mode. and Communication
Reminder symbol.

34 Sys Chk Light | Write timeout caused by: SDLC: Receipt of valid SDLC
(BSC Comm a. Modem clocking missing, or frame resets System Check
and Reminder: b. Dropping of CTS. light and Communication
sDLC) (Z 34) Reminder symbol.

If problem persists, press Test
Subsystem.

35 Sys Chk Light | Fifteen 3-second timeouts occurred Display error indication at all Receipt of poll or selection with
(BSC) Comm with no response received for the display stations. 3276 address resets System

Reminder: transmitted text to the host. Continue operation. Check light and Communica-
{7z 35) 3276 component or host facility tion Reminder symbol.
problem, or host is busy. If problem persists, call host
operator.

36 Sys Chk Light | Fifteen continuous ACKOQs Display error indication at all Receipt of poll or selection with
(BSC) Comm received instead of ACK1s, or display stations. 3276 address resets System

Reminder: vice versa. Continue operation. Check light and Communica-
{1z 36) tion Reminder symbol.

If problem persists, call host
operator.

41 Mach Chk: Internal malfunction, Display error indication at Press RESET.

(Keyboard) | (X & 41) affected display station. Retry operation.
42 Retry: Keystroke lost because of (If ALT or Alpha was struck
{Keyboard) | (X?+42) temporary system overload. just prior to error, restrike to
Keying was attempted when device remove keyboard from ALT
was busy or not functioning. or Alpha shift status before
Conflicting operations were pressing RESET,)
attempted simultaneously; for Press RESET, and retry the
example, the CLEAR key was operation,
pressed during selector-light-pen
operation.
43 Mach Chk: Internal malfunction. Press RESET.
(Feature) (X ™y 43) Retry aoperation.
a4 Mach Chk:
(Feature) (X N 44)

45 Retry: No response/receive parity error
(Feature) (X?+45) from MSR or MHS read command.

55 Mach Chk: Battery in the 3279 is discharged, Display error indication at Set Normal/Test switch from
(Feature) (X Iy 55) or internal malfunction. affected 3279 display station. Normal to Test, then back to

Normal.

If no indication displayed, check
the battery, and replace it if
necessary.

If indication displayed, call
service representative.

56 Mach Chk: Internal malfunction. Display error indication at Press RESET.

(Feature) (X &g 56) affected 3279 display station. Retry operation.

If operation cannot be continued,

call service representative.

Figure C-2 (Part 3 of 7). 3276 Error Status Indicator Code Interpretation
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Error Code

Indicator

Probable Cause

Effect

Recovery

59

Mach éhk
Light

Mach Chk:

(X & 59)

Bad parity in master key of
Encrypt/Decrypt feature.

Display error indication at
affected display station.

Disable Encrypt/Decrypt
function if RESET is pressed.

Check the battery, and replace
it if necessary.

60
(Feature)

Mach Chk:

(X & 60)

61
(Feature)

Mach Chk:

(X & 61)

Internal maifunction.

Display error indication at
affected display station.
Disable MSR/MHS function.

Press RESET,
Retry operation.”

Disable Selector Light-Pen
feature.

Display error indication at
affected display station.

Set Normal/Test switch from
Normal to Test, then back
to Normai.

63

Mach Chk
Light

Mach Chk:

(X & 63)

Error in Encrypt/Decrypt
function.

Display error indication at
affected display station.

Disable Encrypt/Decrypt
function if RESET is pressed.

Press and release Test
Subsystem.

65
(Feature)

Mach Chk:

(X ™ 65)

Internal malfunction.

Display error indication at
affected display station.

Disable display.

Set sense:
BSC: DC/US
SNA:081C

Issue hardware poll and
accept only POR from
station.

Set Normal/Test switch from
Normal to Test, then back to
Normal (or switch power off,
then on).

66
(Feature)

Mach Chk:

(X g 66)

Internal malfunction.

Display error indication at
affected display station.

Disable display.

Set sense:
BSC: DC/US- IR
SNA: 082B - 081C

Issue hardware poll and
accept only POR from
station.

Set Normal/Test switch from
Normal to Test, then back to
Normal (or switch power off,
then on).

69
(Display

or
Printer)

Mach Chk:

(X & 69)

70
{Display

or
Printer)

Mach Chk:

(X &g 70)

71
(Display

or
Printer)

Mach Chk:

(x & 71)

Internal malfunction.

Display error indication at
affected display station.
Disable display.
Set sense:
BSC: DC/US
SNA: 081C
Issue hardware poll and accept
only POR from station.

Display error indication at
affected display station
(display may not be successful
because of display failure).

Disable display.

Set sense:

BSC: IR
SNA: 081C

Issue hardware poll and accept

only POR from station.

Display error indication at
affected display station.
Disable display.
Set sense:
BSC: DC/uUS
SNA: 081C
Issue hardware poll and accept
only POR from station.

Set Normal/Test switch from
Normal to Test, then back
to Normal (or switch power
off, then on).

Figure C-2 (Part 4 of 7). 3276 Error Status Indicator Code Interpretation
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Error Code Indicator Proable Cause Effect Recovery
- 72 Mach Chk: Internal malfunction. Set Normal/Test switch from :
(Display) (X 8.72) Normal to Test, then back -
73 Mach Chk: Internal maltfunction. L‘:ngzaL:‘?r switch power
(Display (X = 73) ! )
or
Printer)
Wrong configuration: Disconnect 3278 Model 5.
3276 has a 3278 Model 5
in subsystem.
74 Mach Chk: Internal malfunction. Display error indication at Set Normal/Test switch from
(Feature) (X g 74) affected display station. Normal to Test, then back
Disable display. to Normal (or switch power
Set sense: off, then on).
BSC: DC/USor IR
SNA: 081C
Issue hardware poll and accept
only POR from station.
75 Mach Chk Internal malfunction. Display error indication at Press and release Test
(MC) Light affected display station. Subsystem.
Mach Chk: Disable terminal.
(X g 75) Set sense:
BSC: DC/USor IR
SNA: 081C
Poll is not issued and POR from
station cannot be received.
76 Mach Chk Display error indication at
(MC) Light affected display station.
Mach Chk: Disable terminal.
(X ™ 76) Set sense:
BSC: DC/USor IR
SNA: 081C
Poll is not issued, and power
on reset {(POR) from
terminals cannot be received.
77 Mach Chk: Clear display. Set Normal/Test switch from
(Display) X &§ 77) Display error indication at Normal to Test, then back
affected display station. to Normal {or switch power
Set sense: off, then on).
BSC: DC/USor IR
SNA: 082B or 081C
Disable display; set sense:
BSC: DC/US
SNA: 081C
78 Mach Chk Display error indication at Press and release Test/
(BSC Light affected display station. Subsystem.
or Mach Chk: Disable terminal.
SDLC) (X &) 78) Set sense:
BSC: DC/USor IR
SNA: 081C
79 Mach Chk Display error indication at
(BSC Light all display stations. <
or Mach Chk: Turn off Line Ready (OK).
SDLC) (X N 79) Stop machine.
81 Mach Chk
(SDLC) Light
Mach Chk:
(X & 81)

Figure C-2 (Part 5 of 7). 3276 Error Status Indicator Code Interpretation
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Error Code indicator Probable Cause Effect Recovery

82 Mach Chk Error in Encrypt/Decfypt Display error indication at

{MC) Light function. affected display station.
Mach Chk: Disable Encrypt/Decrypt
(X = 82) function if RESET is pressed.

83 Mach Chk

{(MC) Light
Mach Chk:
(X N 83)

85 Mach Chk Internal malfunction Display error indication at all Press and release Test/
(BSC Light display stations. - Subsystem.

or Mach Chk: Turn off Line Ready (OK).

SDLC) (X = 85) Stop machine. :

86 Mach Chk Display error indication at all
(SDLC) Light display stations.

Loop Mach Chk: Turn off Line Ready (OK).
(X &y 86) Stop machine.

87 Mach Chk Press and release Test
(BSC Light Subsystem.
and Mach Chk: Perform host recovery if required.
sDLC (X & 87)

88 Mach Chk Display error indication at all
(BSC Light display stations. -~
and Mach Chk: Turn off Line Ready (OK) and
sSDLC) (X &y 88) other Unit Operable lights.

‘Stop machine.

89 Mach Chk

{MC) Light
Mach Chk:
(X q 89)

90 Mach Chk

(MC) Light
Mach Chk:
(X & 90)
91 Mach Chk
(MC) Mach Chk:
(X = 91)
92-98 Mach Chk
{(MC) Light
Mach Chk:
(X ™ 92-98)

29 Mach Chk

{(MC) Light
Mach Chk:
(X g 99)

Figure C-2 (Part 6 of 7). 3276 Error Status Indicator Code Interpretation
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Error Code Indicator Probable Cause Effect Recovery
21--87 Sys Chk Light Display error indication at Press RESET.
(SDLC) Program Chk: affected display station; if Await recovery from host.

(X PROG it cannot be displayed there,
21-87) display it at all other display

21: EXR f tream node stations.

: rom upstream node. .

52: Invalid OAF for PU (sense bits 800F), Set sense bits XXXX {as

23: PU Not Active (sense bits 8008). indicated in adjacent column).

24: Unrecognized DAF (sense bits 8004).

25: Segmenting Error.

26: LU is not active (sense bits 8009).

27: No LU-LU session (sense bits 8005).

28: Invalid ACTPU parameter (0821).

29: REQMS error {sense bits 080C, 0815, 1003, 1007).

30: Data Traffic Reset state (sense bits 2005).

31: Sequence number error {sense bits 2001).

32:
33:
34:
35:
40:
41:
42:
43:
44
50:
51:
59:
60:
61:
68:
' 69:
70:
71:
72:
73:
74:
75:
76:
77:
78:
79:
80:

82:
85:

86:
87:

FM data chaining error (sense bits 2002).

Normal flow DFC in INC state (sense bits 2002).

BB is not found on FM data request (sense bits 2003).
DFC carries EB in BETB (sense bits 2003).

Invalid 3270 command (sense bits 1003).

Data follows READ type command (sense bits 1003).
Nonsupported SNA command (sense bits 1003).
Control Function carries Null RU (sense bits 1003).
Invalid Signal request code {sense bits 1003).
ORDER with invalid buffer address (sense bits 1005).
Incomplete order sequence (sense bits 1005).

FI bit in RHO is not supported (sense bits 400F).

CD in RH2 is required (sense bits 0829).

Exception Mode is not allowed for copy (sense bits 0843).

Invalid ACTLU parameter (sense bits 0821).

Second BIND is received from current PLU (sense bits 0815).

Session limit exceeded (sense bits 0805).

Bind RU is incomplete (sense bits 0821).

Invalid support level {RU1-3) (sense bits 0821).
Invalid PLU protocol (RU4) (sense bits 0821).
Invalid SLU protocol (RU5) (sense bits 0821).
Invalid common protocol (RU6, 7) (sense bits 0821).
Too small RU length (RU10) (sense bits 0821).

Too large buffer size (RU9, 11) (sense bits 0821).
Invalid LU type (RU14) (sense bits 0821).

Invalid screen size (RU20-24) (sense bits 0821).
Encrypt/Decrypt not supported; BIND parameteror
error (RU26) (sense bits 0821).

Encrypt/Decrypt session (BIND) parameter error
(sense bits 0821).

Encrypt/Decrypt state error (sense bits 2009).
Encrypt/Decrypt CRV failure (sense bits 0821).
Encrypt/Decrypt RU data error {sense bits 1001).

43: If 3276 is in Encrypt/
Decrypt session, log off
and then log on.

87: Log off and then log on.

86: Verify the master key value,

Figure C-2 (Part 7 of 7). 3276 Error Status Indicator Code Interpretation
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Appendix D. Data Analysis — APL Feature (3271/3272)

Figure D-1 is a diagram of the Data Analysis — APL feature and associated features; Figure
D-2 shows the interface codes.

3284-2 3286-2 3287 3288-2
Printer Printer Printer Printer
3271-1,2,11, or 12
Host or Data Analysis— Data Analysis— Data Analysis— Text Print
System 3272-1 or 2 APL Feature APL Feature APL Feature ext Frin
. Feature
Control Unit J
204 204 204 120 Characters
Characters Characters Characters
Data Analysis—
APL Feature
204 Graphic
Character Codes
APL Keyboard Feature
3277-2
Display —
Station I 169 Characters

Data Analysis— ————l OR

APL Feature ‘
I Text Keyboard Feature
204 L
Characters

151 Characters

Figure D-1. Diagram of Data Analysis — APL Feature and Associated Features
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Bits

01 10 1" hat— 0,1
_ Hex 1 00 |01 10| 11|00} o01| 10|11 {o00] 01| 10]Mn 01 | 10| 11 pe—23
ge?g? l 0 1 2 3 4 5 6 7 8 9 Al B D | E F fe—Hex0
S Jumm—
0000 0 sP & | - a -l a 0
0001 1 / a i € J 1
0010 2 b Kk s 1 K | s.| 2
0011 3 c 1 t L T 3
0100 4 d m| ufw M| U]l 4
0101 5 e n v N v 5
0110 6 f o w ' x 0 w 6
o111 7 9 P x \ P X 7
1000 8 h q Y ',;. Q| vy 8
1001 9 i r z R z 8
1010 A ¢ ! + = fi v
1011 B . $ R # c U A
1100 c < * % @ < L lr T“
1101 D { ) _ ' { o) [ ]
1110 3 + ; > = L > z
1111 F I i o > | « ro

Notes:

1. NL, EM, DUP, and FM control characters are displayed or printed as 5, 9, *, and ; characters, respectively, except by the printer
under format control, in which case NL and EM do not result in a character being printed.
2. The 89-character dual-case EBCDIC character set is shown within the bold outlines. All codes shown can be directly entered
from the APL keyboard.

Legend:

D Codes that cannot be entered from the text keyboard.

Codes transmitted are unique to the APL keyboard,

(See Part 2.)

Figure D-2 (Part 1 of 2). Data Analysis ~ APL Interface Codes
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Bits

00 o1 10 1 ‘r--—OJ
Hex 1 00 | 01 10| 11|00 01| 10 (|1 [o00fo01]10}{1 |0} 01 |10 1 |e—23
3327 l (] 1 2! 3| 41 5| 6 | 7| 8]09 E F |e—Hex0
oo | o 07
0001 1 ATl J
0010 2 BlK
o011 | 3 el L
0100 4 DM
0101 5 5i ET N
0110 6 F oW 6 3 ¥
0111 7 GTETX]7})e 2
1000 8 oraelrxy s
1001 9 9‘ ITETZ
1010 A A0 A 1 713 n
1011 B v A Voo~ o L) d
1100 c - i
1101 D ( ) -1 T
1116 E 1{ ¢ | 7 + -4 1 L
111 F & X +t. - -

Notes:
1. These codes, preceded by a hex 1D controi character, transmit the graphics shown,
2. Codes B5, B9, and 9E or codes 15, 19, and 1E can be used in program-to-terminal messages — characters 5, 9, and £,

Legend:
D Codes that cannot be entered from the text keyboard.

D Codes that are not directly entered from the APL keyboard (APL characters are shown within the bold outline).

Codes transmitted are unique to the text keyboard.
(See Part 1.)

Figure D-2 (Part 2 of 2). Data Analysis — APL Interface Codes
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APL Keyboard Special Feature Operation

(3277-2 Display Station)

APL ON/OFF Key

APL ALT Key

The APL keyboard (Figure D-3) allows the direct entry and display of the 133-character
APL character set (Figure D-4). [For the Technical Notation (TN) character set, see
Figure D-5.] In addition, this keyboard changes two standard typewriter keys: Backspace
key to APL ON/OFF key, and Backtab key to Backtab/APL ALT key.

At initial power-on, the keyboard operates as a typewriter keyboard. Pressing the APL
ON/OFF key once invokes the APL keyboard graphics. When the APL ON/OFF key is
pressed once more, the keyboard reverts to the U.S. EBCDIC character set and standard
operation. Keyboard status may be determined by pressing an APL character key; it will
cause that character to be displayed only if APL is on. If the standard keyboard
character is displayed, APL is off.

In APL-ON status, the APL ALT key serves as an additional shift key. Holding it down
while pressing a key that has a compound APL symbol on the front produces the
corresponding character and output code. Holding down APL ALT while pressing an
alphabetic character key produces an underscored uppercase character. In APL-OFF
status, the APL ALT key retains its original backtab function.

@@@U@U@UUU@ U UUU

A DREEEABERGANC
AEBREEHEREERE

=

T ()5 F)
B8\

J) 78-key keyboard only

Legend:

Typamatic keys

Figure D-3. APL Keyboard
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APL OFF

APL ON

Lowercase
Shift

Uppercase
“ Shift

Lowercase
Shift

Uppercase
Shift

APL ON with
APL ALT

—xX— - @ 0o 00 0T o

O(Dm\lm(nthﬂN'<X§<C”"'“.Q'0033

[

PHEO® " NLIXS<K<CAVIPUVOZErAC—"IOTMMOOD >

RS 3

&

* (asterisk)
(

)

— X+ O0OVOWNOUBWN-"NLXKXS<CAVIPODDVOZITrA-—IOTMUOUO®>

o (alpha)

L (base)

n (cap)
{downstile)
(epsilon)
{underbar)
(del)

(delta)
(iota)

(nul!)
(quote)
(quad)
(stile)

(top)
(circle)
(star)
(query)
(rho)
(upstile)
(tilde)
(down)
(cup)
(omega)
(close shoe)
(up)

(open shoe)
(dieresis)
(overbar)
(tess)

(not greater)
(equal)
(not less)
(greater)
(not equal)
(or)

(and)

- (bar)

+ (divide)
(right)
(open paren)
(close paren)
; (semi colon)
: (colon)

\ (slope)

m

N >U 8 C« !0 v%x Od4—[ -0~ > ]

> < N VIV IEINA T

R

(I beam)
(del tilde)
(del stile)
{delta stile)
(circle stile)
(circle slope)
{circle bar)
(log)

{nor)

(nand)
{quote dot)
(domino)
{quote quad)
(base null)
(top null)
{cap null)
(slope bar)
(slash bar)

A DA EME~-3220 006> YINKIXISIKICHI®IDOIT|OIZ|IZIFIRI-I—ITio|mimIO|O|® >

Figure D-4. APL Keyboard Feature Character Set
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TN Character

Keyboard Substitute (All with APL “‘on"’)

TN Character

Subscript 1

o

Keyboard Substitute (All with APL “‘on”’)

L1  (APL downstile + digit) (degree) o (APLnull)
Subscript 2 L2 (APL downstile + digit) + (plus or minus) ¢ (APL base null)
Subscript 3 L3 (APL downstile + digit) ( (left brace) V  (APLdel)
Subscript n LN (APL downstile + char) ) (right brace) A (APL delta)
Superscript 0 [0 (APL upstile + digit) ¢ (lozenge) 0 (APL quad)
Superscript 1 [1  (APL upstile + digit) L] {histogram) B (APL domino)
Superscript 2 [2 (APL upstile + digit) b (buliet) ®  (APLlog)
‘Superscript 3 [ 3 (APL upstile + digit) 1 {upper right corner) ) (APL close shoe)
Superscript 4 [4 (APL upstile + digit) r (upper left corner) n (APL cap)
Superscript 5 [6  (APL upstile + digit) L (lower left corner) c (APL open shoe)
Superscript 6 [6 (APL upstile + digit) | (lower right corner) U (APL cup)
Superscript 7 [[7 (APL upstile + digit) T {top junction) T {APL top)
Superscript 8 [[8 (APL upstile + digit) [ (left junction) £ (APL stash bar)
Superscript 9 [9 (APL upstile™+ digit) 1 (bottom junction) 1 (APL base)
Superscript ( [ (APL upstile + char) ~ (right junction) X (APL slope bar)
Superscript + [+ (APL upstile + char) + (DA cross) + (APL divide)
Superscript ) ) {APL upstile + char) - (extended dash) - (APL overbar)
Superscript - [-  (APL upstile + char)

Notes:

1. The 3270 with the Data Analysis — APL feature provides the capability of screen display and printer output of the TN
character set and certain other special characters not shown in Figure D-3. In addition, most of the TN characters may be
directly entered from the 3270 APL keyboard. Characters that comprise the total TN character set are shown above.
along with the means of directly entering each character or a recommended substitution of one or two characters 1o be used
for each character.

2, The following subset of TN characters may be directly entered on the keyboard (see Figure D-3 of this appendix for
proper setting of shift or APL ON/OFF keys).

space 1
A—Z (uppercase) 26
a—z (lowercase) 26
0—9 (numeric) 10
¢ 4 <22[ 1<« >\ | (APL special characters) 1
=yt L, S % &F()=H < >?

(non-APL special characters) 23

3. The subset of 35 TN chéracters, shown above, though they may not be directly entered, may be entered through use of the
recommended substitution of APL characters not used in Note 2. Note that a user’s application program would have the
responsibility of decoding these substitutions. (Refer to Figure D-2, Data Analysis/APL Interface Codes.)

Figure D-5. APL Keyboard TN Character Availability

Text Keyboard Special Feature Operation
(3277-2 Display Station)

The text keyboard (Figure D-6) contains 78 keys that permit direct entry and display

of the 151-character text keyboard character set (Figure D-7) when the appropriate shift
is used. This keyboard also contains a shift indicator light to simplify operator control
over shift modes. The text keyboard has changes to six normal typewriter keyboard
control keys: RESET and ENTER keys have been repositioned to reduce confusion
with the uppercase/lowercase SHIFT keys, the Backspace key is the ALT ON/OFF key,
the TEST REQ key is the CODE key, the ERASE EOF key is the ERASE EOF/TEST
REQ key, and the New Line key is both a character and function key.
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AEBAEEERERENHE B8 BEO
985E8EEEEERE 58 B8e
5586EEEERREEEE 88 BBE
5E86888880! 586

78-Key Keyboard only
( ; RESET (( ENTER

Typamotic Keys

Legend:

Figure D-6. Text Keyboard

ALT ON/OFF Key v A
At initial power-on, alternate mode is inactive and the ALT indicator (above the ALT
ON/OFF key) is off. This allows the dual-case EBCDIC character set to be entered.
(See Alternate Mode in Figure D-7.) Pressing the ALT ON/OFF key once turns on
alternate mode and the ALT indicator and allows the characters in the center column of
Figure D-7 to be entered and displayed. When the ALT ON/OFF key is pressed again,
the ALT indicator is turned off and alternate mode becomes inactive.

When alternate mode is inactive and the keyboard is in lowercase (SHIFT key inactive)
shift, the character in the lower left or the lowercase of the character in the center of
the appropriate keytop can be entered. ‘When alternate mode is inactive and the key-
board is in uppercase shift, the character in the upper left or the uppercase of the
character in the center of the appropriate keytop can be entered.

When alternate mode is active and the keyboard is in lowercase (SHIFT key inactive),

the character in the lower right or the lowercase of the character in the center of: the
appropriate keytop can be entered. When alternate mode is active and the keyboard is in
uppercase, the character in the upper right or the uppercase of the character in the center
of the appropriate keytop can be entered.

CODE Key
When the CODE key is held down, code shift is active in both ALT ON and ALT OFF
conditions. Code shift active allows the character on the front face of each key to be
entered and displayed. (See the column on the right side of Figure D-7.) Code shift
becomes inactive when the CODE key is released.

ERASE EOF/TEST REQ Key
When this key is pressed and the code shift is inactive, the erase EOF function is
inputted. When this key is pressed and the code shift is active, the test req function is
inputted. The ERASE EOF key is described in Chapter 3 under “Key Functions,” as is
the TEST REQ key.

Appendix D. Data Analysis — APL Feature (3271/3272) D-7



Shift

Standard Mode .
1 Lowercase Uppercase

Shift

Alternate Mode Code Mode
Lowercase Uppercase
Shift - Shift

(hyphen)

- OCDW\IO)O'I-th—'N'<><§<C""”‘.DUO:!B"*“":‘Q"“D Q0o

/
A (domino)

T T T REPFPH-NLKIXESLKCHNPNIOVOZErAS"IOTMMOO®D>

8

(left junction)
(bullet)

(lower right corner)
(right junction)
{upper right corner)
(delta)

(del)

(histogram)
(upstile)

(delta stile)

(del stile)
(lozenge)

(less)

(subscript)
(downstile)

(delta underscore)
(upper left corner)
(and)

(DA cross)

(or)

(right)

(log)

(top junction)
(bottom junction)
(left)

(lower left corner)
1

2

3

(stile)

(quad)

P H4® < +STIP3 AR<ESTBID> |1 | o T

N<S<XsS<C-HOWIDIOQPV9POZZIrA<«—"—IommooOwod

subscript

super-
script
(up)

(down)

CQOWOONOOOH WN =
ovA(__).ﬂ.D_~ ,..l—

} (superscript)

{extended

} (super-
dash)

script)

- QWO NDUHALWN=N< X <~ v 30T O S —RxT T 0 00T o
I 2

(del tilde)

..-'+l

—

4 VVA++T O

(top nuil)
¢ (base null)

ERl —
D]

Figure D-7. Text Keyboard Feature Character Set

New Line Key

Tab and Backtab Functions

D-8

Pressing the New Line key (with alternate mode either ON or OFF) causes the new line
character, :, to display and the new line function (index and cursor return to left margin
to occur. In code shift, the New Line key only enters the domino; the new line function
is provided by the cursor left key in code shift only. The New Line key is not typamatic
on the text keyboard.

The Tab and Backtab keys on the text keyboard operate the same as those on the type-
writer keyboard. (See “Key Functions” in Chapter 3.) However, in code shift the
functions are not performed; instead, the tab (& ) and backtab ( ¢ ) symbols are entered
and displayed for text application programs to format printed output. The Tab key is not
typamatic in code shift.



3288 Printer/Text Print Feature

Figures D-8, D-9, and D-10 note the characters available for printing on the 3288 under
various print modes.

Characters provided on the 120-character TN print beit: -

See Note

P —— ——
a A ¢ <
b B . (
c c < 1
d D ( |
e E + )
f F ! =
g G £ °
h H ! +
i I $ L
i J * r
k K ) =
! L : °
m M - -
n N - -
o 0 / Bl
p P , ¥
q Q % 1
r R - [
s S >
t T ?
u U :
v \" #
w w @
X X 1
y Y =
z z "
; ; { (see Note)
3 3
4 4
5 5
6 6
7 superscripts 7
8 8
9 9
0 0
(
)
+

Note: The characters listed in the second and third columns constitute the character set for the (optional) 64-character EBCDIC print belt.
The broken vertical bar ( I ) is not on the 120-character TN print belt and cannot be entered from the text keyboard.

Figure D-8. Text Print Character Set for 3288 Printer Model 2

Appendix D. Data Analysis — APL Feature (3271/3272) D-9



Bits

H 00 01 10 N 0,1
i 00 |01 [10 [ 11 {00 )01 |10 |11 {00 | O1 0 {11 | oo |01 10 |11 |*23

Bits 1

4567 V 0 1 2 3 4 5 6 7 |8 9 A |B |cC D E F  |a—HexO

0000 0 SP | & - 0

0001 1 / a J 1

0010 2 b K | s |2

0011 3 c L T 3

0100 4 d M U | 4

0101 5 e N v 5

0110 6 f 0 W 6

ot11 7 9 P X 7

1000 8 h a [y |8

1001 9 i r z 1 ) R z 9

1010 | A ¢ | [ 1Y : < | |t ]| -

1011 | B A S U N X GO A T (S

1100 c < * % r

1101 | D | B { A ]

1110 E : + ; > | =1 F > | #

1111 F | -1 5 e a | e S|

Noteé:

1. Only those data characters shown within the bold outlines can be printed by the 3288 printer with the Text Print feature installed,
using the 64-character EBCDIC print belt.

2. NL (hex 15), EM (hex 19), DUP (hex 1C), FM (hex 1E), and NUL (hex 00}, and SI control characters are printed as 5, 9, *, ; and
space characters, respectively, except when line length farmat is not specified, in which case NL and EM do not result in a character
being printed.

3. Hex 6A, superscript 9 shown above, causes a broken vertical bar ( : ) to be printed when using the 64-character EBCDIC print belt.
4. S| (BF) is suppress index.

D Superscript

Figure D-9. 3288 Variant of EBCDIC for Text Print Feature
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A 1 I a {
B 2 @ b ]

c 3 # c >
D 4 $ d #
E 5 % e NULL
F 6 ¢ f FF
G 7 & g DUP
H 8 * h FM
| 9 ( i NL
J 0 ) ] EM
K — k

L = + |

M - ! m

N ; : n

(0] , " o

P ) < o]

Q . > q

R / ? r

S SPACE s

T t

V] u

\Y) v

w w

X X

Y y

V4 z

Notes:

1. During execution of a Copy command, only the characters shown above are printed by the 3288 equipped with the Text Print feature
and using the 120-character TN print belt.

2. If the 120-character TN print belt is replaced with a 64-character EBCDIC print belt, only the characters in the first 3 columns are printed.

3. The control codes NULL, FF, DUP, FM, NL, and EM are printed as space, <, *, ;, 5 and 9, respectively, regardless of which print belt is
installed.

4. When additional character and control codes not shown above appear in the data stream, printing of undefined characters or erroneous
printer operation results.

Figure D-10. 3288 Text Print Restricted Character Set (Copy Command)
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Appendix E. APL/Text Feature (3274/3276)

The APL and Text processing capabilities of the IBM 3270 Information Display System

using 3271 or 3272 Control Unit attached devices (Appendix D, Data Analysis—APL
feature) are also available on the devices shown in Figure E-1 when attached to a 3274

Control Unit Model 1A, 1C, or 1D or a 3276 Control Unit Display Station (all models).
These devices must be equipped with the appropriate APL/Text and Extended
Character Set Adapter or Text Print features, and must be attached to an appropriately
customized 3274 Control Unit or an APL/Text-featured 3276 Control Unit Display

Figure E-1. Diagram of APL/Text Devices

Station.
3274-1A,1C,or 1D 3287-1 or 2 3289-1 or 2
Control Unit Printer Line Printer
Extended Text Print
Character Set Feature
Adapter
APL/Text
222 Characters 125 Characters
222 Characters
\
OR
F 3278-1,2,3,4,0r5
Display Station!
R ———
3279-2B or 3B EBCDIC/APL
Display Station | Keyboard
Extended | 175 Characters
Character Set ———ll
Adapter |
’ | Katakana/APL
APL/Text '_______ Keyboard
222 Characters ! 208 Characters
|
- | ,
EBCDIC/APL | EBCDIC/Text
3276-1,2,3,4,11,12, Keyboard Keyboard
13, or 14 Control Unit I
Display Station : 1175 Characters 159 Characters
APL/Text Control ]
Extended | Katakana/APL
Character Set I-——-— Keyboard
Adapter
| 208 Characters
Extended |
Function Base I
| EBCDIC/Text
APL/Text | Keyboard
222 Characters 159 Characters 1Model 5 cannot attach to the 3276.

Appendix E. APL/Text Feature (3274/3276)
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APL/Text and Text Print Data Streams

The 1/0 interface codes used by the APL/text customized 3274, the APL/text-featured
3276, the 3278 and 3287 with APL/text and Extended Character Set Adapter features,
and the 3279 Models 2B and 3B are shown in Figures E-2 and E-3; codes used with Kata-
kana/APL and Extended Character Set Adapter features are shown in Figures E-5 and E-6.
The I/O interface codes used by the 3289 text print customized 3274, the APL/Text-
featured 3276, and the 3289 with the Text Print feature are shown in Figure E-7. The
3278/3279/3287 APL/text and the 3289 text print I/O interface codes do not affect the
operation of any 3274 or 3276 data stream commands, orders, or control characters. All
3278/3279/3287 APL-specific and text-specific characters are specified by 2-byte sequen-
ces; each 2-byte sequence consists of a Graphic Escape (hex ‘08”) control character follow-
ed by a character code.

The 3274 and 3276 APL/text support incorporates the same APL-specific and text
specific characters provided by the 3271/3272 data analysis—APL feature plus two
additional characters ( q and §). However, the 3274 and 3276 APL/text data streams
are different from the 3271/3272 data analysis—APL data stream, in that the 3274 and
3276 APL/text data streams:

e Contain 94 EBCDIC characters (plus space), whereas the 3271/3272 data analysis—
APL data stream contains 88 EBCDIC characters (plus space).

e Specify all APL- and text-specific characters by using a 2-byte sequence consisting
of a hex 08 control character followed by a character code, whereas the 3271/3272
data analysis—APL data stream specifies some APL-specific and all text-specific
characters by using a 2-byte sequence consisting of a hex 1D control character
followed by a character code.

e Contain 10 graphic plot characters, whereas the 3271/3272 data analysis—APL data
stream does not.

The 3274 and 3276 text print data streams are different from the 3271/3272 text print
data stream, because the 3274 and 3276 data streams:

o Contain 93 U.S. English set characters (plus space), whereas the 3271/3272 text
print data stream contains 88 characters (plus space).

o Use different interchange codes to specify some text-specific characters.

3274-1A, -1C, and -1D APL/Text and Text Print

Customizing Options

3276 APL/Text

E2

The 3274 APL/text customizing option for the 3278, 3279, and 3287 APL/Text and
Extended Character Set Adapter features and the 3289 text print customizing option
for the 3289 Text Print feature are accomplished with extensions of the configuration
code on the 3274 system diskette. The APL/text and 3289 text print configuration
code is selectable as part of the 3274 (Models 1A, 1C, and 1D) customizing process,
provided the 3274 control storage size is adequate.

The 3274 APL/text and 3289 text print customizing options (1) require that EBCDIC
be specified when customizing the 3274 and (2) cannot be specified for the 3274-1B
(the 3274-1D must be used for local non-SNA attachment).

The 3276 APL/Text Control special feature, the Extended Function Base special feature
(prerequisite for the APL/Text Control feature), the APL/Text special feature, and the
Extended Character Set Adapter special feature (prerequisite for the APL/Text feature)
enable the 3276 to control 3287s, 3278s,and 3279s that have APL/text capability and
3289s that have text-print capability.



00 01 10 1
Bits Hex 190 ] o1 | 10] 11 00 {0t [ 1011 oo [o1 [ 10|11 oo [or [10 [11 Je23
4567 l 0 1 2
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 - 8
1001 9
1010 A ]
1011 B8
1100 c
1101 D
1110 E
1111 F
Notes:

n through m are the National use differences. They are shown in Figure E-4.

D = Canadian French characters.

1. No control characters are shown in this chart.-

. All codes can be entered from the keyboard.

3. Character code assignments other than those shown within all outlined areas of this chart are undefined. If an undefined character code
is programmed, the character that will be displayed or printed is a hyphen (hex 60); also, a hex 60 will be returned on a subsequent read
operation. The character displayed or printed for a given undefined character code may be different for other devices. IBM reserves the
right to change at any time the character displayed or printed for any undefined character code.

. NL (hex 15), EM (hex 19), FF (hex OC), and NUL (hex 00} are not displayed or printed. The DUP (hex 1C} and FM (hex 1E) control

characters on dual case terminals are displayed as *and respectively, and are printed as * and ;.

5. DUP (hex 1C) and FM (hex 1E) control characters on mono case terminals are displayed as * and ; respectively, and are printed as * and ;

Figure E-2. APL/Text Feature, 1-Byte 1/0 Interface Codes (3274/3276/3278/3279/3287)

Appendix E. APL/Text Feature (3274/3276) E-3



00 o1 10 " o
i Aex11 00 o1 | 10] 11 ] 0001 [10]11 [oo or [10]11 Joo Jor [10 [11 ks
4567 J o 1] 2
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 A
1011 B
1100 c
1101 D
1110 E
1111 F
Notes:

1. These codes, preceded by a hex 08 control character, transmit the graphics shown,

No control characters are shown in this chart.

3. All codes within the solid outlined areas of this chart can be entered from the keyboard; the 10 graphic plot characters within the dashed

outlined area cannot be entered from the keyboard.

4. Character code assignments other than those shown within all outlined areas of this chart are undefined. If an undefined character code is
programmed, the character that will be displayed or printed is a hyphen (hex 60); also, a hex 60 will be returned on a subsequent read
operation. The character displayed or printed for a given undefined character code may be different for other devices. IBM reserves the
right to change at any time the character displayed or printed for any undefined character code.

Figure E-3. APL/Text Feature, 2-Byte I/0O Interface Codes (3274/3276/3278/3279/3287)
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ceky g @@ a|o|n|o|e|nw|e|le|o
Character Set

‘ EBCDIC 4A 4F 5A | 5B 5F 6A 79 78 7C 7F A1l co | bo | EO
English (US} ¢ | 1 $ | ' ' # | @ " ~ { } \
Austrian/German A ! U $ ~ ) ' # 8 " i 3 i o
Austrian/German (Aiternate) 6 | i o™ B A O | a
Danish/Norwegian # 1 x A ~ ) N £l o " i * 3 \
Danish/Norwegian (Alternate) ¢ | Al , £ 1)) &
Finnish/Swedish gl v |w | A~ 6| eé|AJO|" |u |&a |&]E
Finnish/Swedish (Alternate) 0 ! a Al : A 0 a
French ° | § $ ~ u . £ 13 " o 3 c
Italian ° ! é $ ~ g S| £ g | " 5 1 e c
Portuguese (Note 2) [ ! } ” 0 A o] " ¢ a | - C
Spanish [ | ] Pts | T fi R N @ " { b \
Spanish (Alternate) ¢ [ ! Pts | ™ ; N @ f
English (UK) $ l [ N O B Tl e |- || T
Belgian [ ! ] $ ~l u | # | a " é @ | ¢
Brazilian/Portuguese E ! $ c ~ ¢ a 6 A " ~ ) é \
Japanese (English) £ | T 2 B ' ' # @ " — { } $
Spanish Speaking [ I ] $ | i} ' N @ " { } \
Canadian (French) 3 ! ’ $ ~ u ' # | @ " ] & N
International ( ! ] $ ~ , ' # @ " ~ { }

Notes:

1. See Figure E-2 for code points.
2. Portugal
a. Host system to control unit -4C or EOQ is ¢
b. Control unit to host system -EO is ¢
¢. Control unit to host system -4C ( < } is removed.

Figure E-4. National Use Differences 1/0 Interface Code (3274/3276/3278/3279/3287)
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Hex 1 - i i - L%f:
Bits 601 01| 101 11 ] 00|01 10|11 Joo [o1 |10 |11 Joo o1 |10 |11 je2.3
4567 J 0 1 2 3 4 5 6 | 7 8 9 AlB]c D | E F ¥Hex0
0000 0 spl & |- Ny $ 0
0001 1 o T |/ v N Al 1
0010 2 r #* it F I N B | K S 2
0011 3 g1 » 9 1w |k cl|L}T1}3
0100 4 NI 115> DM |U]|A4
0101 5 . 3 # = E|[N}V ]S
0110 6 I | ow hl 7o FlO]|lw]®
o111 7 » * I G P X 7
1000 8 1] - 21 X T H [ Q Y | 8
1001 9 9 Bl 1P | Rl z |9
1010 A £ ! | 121 |U
1011 B . y |, 0
1100 C < |* % | @ ) 31 Y
A Clof{- | " [=2][nr]=]>
1110 E + ; > | = A c U
111 F Pl 121" b VI
Notes:

.

No control characters are shown in this chart.

2. All codes can be entered from the keyboard.

3. Character code assignments other than those shown within all outlined areas of this chart are undefined. If an undefined character code

is programmed, the character that will be displayed or printed is a hyphen (hex 60); also, a hex 60 will be returned on a subsequent read
operation. The character displayed or printed for a given undefined character code may be different for other devices. |BM reserves the
right to change at any time the character displayed or printed for any undefined character code.

NL (hex 16}, EM (hex 19), FF (hex 0C), and NUL (hex 00) are not displayed or printed, The DUP (hex 1C) and FM (hex 1E) control
characters on dual case terminals are displayed as * and ; respectively, and are printed as * and ;.

DUP (hex 1C) and FM (hex 1E) control characters on mono case terminals are displayed as * and ; respectively, and are printed as * and ; .

Figure E-5. Katakana/APL 1-Byte I/O Interface Codes (3274/3276/3278/3279/3287)
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00 01 10 11 -
Bits Hex 11 o[ o1 [ 101100 ]or [10]11 oo ot [10]11 [oo [o1 |10 |11 162,3
4567 J 0 1 2
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 A
1011 B
1100 c
1101 D
1110 €
1111 F

1. These codes, preceded by a hex 08 control character, transmit the graphics shown.

2. No control characters are shown in this chart.

3. All codes within the solid outlined areas of this chart can be entered from the keyboard; the 10 graphic plot characters within the dashed
outlined area cannot be entered from the keyboard.

4. Character code assignments other than those shown within all outlined areas of this chart are undefined. If an undefined character code is
programmed, the character that will be displayed or printed is a hyphen (hex 60); also, a hex 60 will be returned on a subsequent read

operation. The character displayed or printed for a given undefined character code may be different for other devices. I1BM reserves the

right to change at any time the character displayed or printed for any undefined character code.

Figure E-6. Katakana/APL 2-Byte 1/O Interface Codes (3274/3276/3278/3279/3287)

Appendix E. APL/Text Feature (3274/3276)
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00 01 10 11 : ng:
Hex 1
Bits o0o| o1f 0] 11]oo}ot j10]| 11 oo o1t {1011 Joo JO1 }10 |11 2,3
4567 l 0 1 2 3 4 5 6 7 8 9 A B C D E F ex 0
0000 0 sP| & - - 0 } \ 0
0001 | 1 / a i 1] 1 Al 1
0010 2 b k s 2 B | K ] 2
0011 3 c ] t 3 c L T 3
0100 4 d m | u 4 D| M| U 4
0101 5 e n v 5 E N | Vv 5
0110 6 f o w 6 F o] W 6
0111 7 g P x 7 G P X 7
1000 8 h q y 8 H Q Y 8
1001 9 ' i r z 9 ] R z 9
1010 A ¢ ! !
1011 B $ |, | # | Yoloe [ 4
.
1100 c < * % | @ < -
1101 D || CR ( ) . . ( ) { ]
1110 E + 5 > = + + 2 *
111 F 2 " + | = | e | _

Notes:

D Superscripts

1. No control characters except CR (hex OD) are shown in this chart. The CR control character provides the capability to inhibit line

advance after a line of characters is printed.

2. Character code hex A1 causes a ° (degree) character to print when the 3289 text print belt is installed and a~ (tilde) character to print
when a U.S. English 3289 print belt is installed.

3. Character code assignments other than those shown within the outlined areas of this chart are undefined. If an undefined character code
is programmed, the character that will be printed is a hyphen (hex 60); also, a hex 60 will be returned on a subsequent read operation.

IBM reserves the right to change at any time the character printed for an undefined character code.

4. NL (hex 15), EM (hex 19), FF (hex 0C), and NUL (hex 00) are not printed. The DUP (hex 1C) and FM (hex 1E) control characters are
printed as * and ; respectively.

Figure E-7. 3289 Text Print Feature I/O Interface Codes
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Attachment of the appropriate APL or text keyboard to an APL/Text-featured 3276
enables the 3276 operator to interact with either APL or text applications as well as
existing applications.

3278-1, -2, -3, and 4 or 3279-2B and -3B APL/Text

The APL/Text special feature, the Extended Character Set Adapter special feature (pre-
requisite for the APL/Text feature), and the appropriate APL or text keyboard enable a
3278 or 3279 operator to interact with either APL or text applications as well as existing
applications.

APL Keyboards The 3276 and 3278/3279 APL keyboards are typewriter-like keyboards with keys that con-

tain both APL and the featured-language characters. The APL characters are colored orange
(on white keys). The PF1 through PF12 keys on the APL keyboards are located on the
right side of the keyboard instead of on the front of the top row of keys as on non-APL
keyboards; PF13 through PF24 keys are not available on APL keyboards. The Numeric
Lock feature is available for all APL keyboards.

87- and 88-Key Typewriter/APL Keyboards
The 87-key typewriter/APL (U.S. English) keyboard is shown in Figure E-8 (the Japanese

English typewriter/APL keyboard has 88 keys). This keyboard is available in all 3276 and
3278/3279 keyboard languages.

The typewriter/APL keyboard enables a 3276 or 3278/3279 operator to enter the 81 APL-
specific characters as well as the 94-character-plus-space EBCDIC dual-case character set.
The following characters can be entered:

With APL “off” — 94 EBCDIC characters plus space
With APL “on” — 81  APL-specific characters plus:
10 numerics (0 through 9)

26 uppercase alphabet characters
16 invariant symbols (excluding & and %)

When the display station is first turned on, the typewriter/ APL keyboard operates
similarly to the 75-key typewriter keyboard without APL, with the exception of the

PF1 through PF12 keys. Pressing the APL ON/OFF key (with the ALT key held down)
causes the keyboard to enter APL mode (the letters APL display in the Operator Infor-
mation Area); in this mode the APL characters on the right half of the keys may be
entered (the Shift, Lock, and ALT keys are used to select the desired character on a key).

The keyboard is returned to normal (non-APL) mode by pressing the APL ON/OFF key
again. ‘

gEessror ey eslarlace

00 PR 0 AP

S spsacdeosETEplooiecs

COEEEEEEERE e
= 2SS

Figure E-8. 87-Key Typewriter/APL Keyboard

l +

Appendix E. APL/Text Feature (3274/3276) E-9



88-Key Katakana Typewriter/APL Keyboard
The 88-key Katakana typewriter/APL keyboard (available for IBM World Trade
Americas/Far East only) is shown in Figure E-9.

The Katakana typewriter/APL keyboard enables a 3276 or 3278/3279 operator to enter
the 81 APL-specific characters as well as the 127-plus-space Japanese Katakana character
set. The following characters can be entered:

With APL “off” —  127-character Japanese Katakana
set plus space

With APL “on” — 81 APL-specific characters plus:
10 numerics (0 through 9)

26 uppercase alphabet characters
16 invariant symbols (excluding & and %)

When the display station is first turned on, the Katakana typewriter/APL keyboard
operates similarly to the 88-key Katakana typewriter keyboard without APL, with the
exception of the PF1 through PF12 keys. Momentarily pressing the APL ON/OFF

key (with the ALT key held down) places the keyboard in APL downshift mode (the
letters APL display in the Operator Information Area). APL upshift characters can be
entered either by pressing and holding either € (upshift) key or by pressing the
(Lock) key; when the keyboard is locked in APL upshift mode, pressing either f key
returns the keyboard to APL downshift mode. The APL characters on the right front
of keys can be entered by pressing and holding the ALT key. The keyboard is returned
to non-APL mode (ALPHA downshift) by pressing the APL ON/OFF key again.

APL Keyboard World Trade Considerations ,
The APL programming support does not support certain Canadian-French and Katakana
characters on the Canadian-French and Katakana typewriter/APL keyboards. The
unsupported Canadian-French characters are all those enterable by a dead key sequence
except &, 8, e, and u. The unsupported Katakana characters are those with I/O interface
codes that are not included in the 94-character-plus-space EBCDIC character set.

However, the 3274 and 3276 control units do not block these unsupported codes when
they are sent inbound to the host system.

uRsA Y\ (# <o\ (%= >3\ >\ [(#2 v £AF) [=- - !
S EDE) ) G 6 B 69 E G =) () (&) ()
s oy o e e s L
. .." .w .e*f .P .~ .+ .& G.o '. .-> .r‘ - . . aua
'“"" J\ K) 'J y[ ]'J % >
c) ”\
RESET - - ENTER,
DEV CNCL . ' w

Figure E-9. 88-Key Katakana Typewriter/APL Keyboard
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87-Key Typewriter/Text Keyboard
The 87 key typewriter/text keyboard (shown in Figure E-10) is a typewriterlike

keyboard with keys that contain both U.S. English and text-specific characters. This
keyboard is available for U.S. English only (the text keyboard is not available in IBM
Europe/Middle East/Africa countries).

The text-specific characters are colored green (on white keys). The PF1 through PF12
keys on the typewriter/text keyboard are located on the right side of the keyboard
instead of on the front of the top row of keys as on non-text keyboards: PF13 through
PF24 are not available on the typewriter/text keyboard.

The 3276 or 3278/3279 operator can use the typewriter/text keyboard to enter the 65
text-specific characters as well as the 94-character-plus-space U. S. English character set.
The following characters can be entered:

With Text “‘off” — 94 U.S. English characters plus space
With Text “on”  — 65  text-specific characters plus:-
10 numerics (0 through 9)
26 uppercase alphabet characters
26 lowercase alphabet characters
9symbols (. <;,>7:17)

When the display station is first turned on, the typewriter/text keyboard operates
similarly to the 75-key typewriter keyboard without text, with the exception of the

PF1 through PF12 keys. Pressing the TEXT ON/OFF key causes the keyboard to enter
text mode (the letters TEXT display in the Operator Information Area); in this mode

the text characters on the right half of the keys may be entered (the Shift, Lock, and
ALT keys are used to select the desired character on a key). The keyboard is returned to
normal (non-text) mode by pressing the TEXT ON/OFF key again.

3287-1 and -2 with APL/Text

The 3287 APL/Text special fea';ure and its prerequisite Extended Character Set Adapter
special feature enable the 3287 to print the following characters:

e 94 EBCDIC characters plus space
e 81 APL-specific characters
e 37 text-unique characters

® 10 graphic plot characters

)

Hs YIS

@ HOEEE

50 i a2 s w3 S
Eo- —H

Figure E-10. 87-Key Typewriter/Text Keyboard
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3289-1 and -2 with Text Print

BSC Copy Command

Local Copy

E-12

The 3289 Text Print special feature (not available in IBM Europe/Middle East/Africa
countries) enables the 3289, when equipped with the text print belt, to print the
following characters:

e 93 U.S. English characters plus space

Note: This 93-character U.S. English set is identical with the normal 94-character U.S.
English set except the tilde (~) symbol is not included.

® 32 TN characters

A 3289 with the Text Print feature can operate with the 125-character text print belt on
a 48-, 64-, or 94-character U.S. English print belt at the following maximum speeds in
lines per minute (Ipm):

e With the 125-character text print belt installed
— Model 1 =40 1pm
— Model 2 = 160 Ipm
o With the 48-, 64-, and 94-character print belts respectively
— Model 1 =155 1pm, 120 lpm, 80 Ipm
— Model 2 = 400 1pm, 300 1pm, 230 Ipm

Note: Actual printer throughput depends upon operational and system characteristics.
Maximum print speed may be affected by such factors as communication line speed,

CE

control unit load, character set, and application program.

Local or host-initiated copy operations from a 3278/3279 to a 3289, with or without the
text Print feature installed, are limited to the normal 3274/3276/3278/3279/3287/3289
94-character U.S. English set.

For control units operating under BSC, if APL- or text-specific characters reside in the
device buffer, a copy operation initiated by the BSC Copy command will be allowed only
to another ECSA featured device. If the “to” device is not equipped with an ECSA
feature, an operation check will be returned to the host.

A local copy from an ECSA featured display with APL/text characters on the screen
will print correctly on an ECSA-featured 3287 printer with APL ROS installed. Local
copy from an ECSA-featured display with APL/text characters on the screen will be
allowed to print on a non-ECSA-featured 3287 printer. The standard EBCDIC character
set will print correctly, but APL/text-specific characters will print as EBCDIC

characters or hyphens.



Appendix F. Katakana Feature

This appendix contains Katakana unique information interface codes and the keyboard
shift operations.

Intexface Codes

Figures F-1 and F-2 show the Japanese Katakana EBCDIC interface codes for
several control unit/device combinations; they correspond to Figures 2-2 and 2-3,
respectively.

Keyboard Shift Operations

The Katakana keyboards shift operations are different from the other EBCDIC
keyboards described in Chapter 3. The following paragraphs discuss the unique keys and
operations.

LATIN SHIFT and KANA SHIFT Keys — 3275 and 3277
To place the keyboard in the lower shift of either Latin or Katakana (Kana) mode, press
and release the desired mode shift key. This enables the characters on the lower portion
of each character key to be generated. Holding the shift key depressed while operating
the character keys causes the upper-shift characters of the selected mode to be generated.

In addition, a single depression of the Lock key locks the keyboard in the upper shift
of the selected mode. A second depression of the Lock key returns the keyboard to the
lower shift of the selected mode.

With two exceptions, once a mode is selected, the keyboard remains in that mode until
the operator changes the mode by operating the Alternate Shift key. These exceptions are:

1. When power is initially applied, the keyboard is automatically placed in Latin mode.

2. (Data entry keyboards only) — When the cursor enters a numeric field, the data
entry keyboard is automatically placed in upper-shift Latin mode. Only 0-9,
minus (-), decimal sign, and DUP may be entered when in this mode.

While the cursor remains in the numeric ﬁeld,' the upper-shift Latin mode can be over-
ridden, one character at a time, by depressing the appropriate shift key as follows:

Upper-shift Kana mode — While holding the KANA SHIFT key depressed, press the
selected character key.

Lower-shift Kana mode — Press and release the KANA SHIFT key; then press the
selected character key.

Upper-shift Latin mode — While holding the LATIN SHIFT key depressed, press the
selected character key. This permits keying in upper-shift Latin mode characters
other than 09, minus (-), decimal sign, and DUP.

Lower-shift Latin mode — Press and release the LATIN SHIFT key; then press the
selected character key.

In all cases, when the selected character has been entered and the key, or keys, has been
released, the keyboard returns to upper-shift Latin mode.

Appendix F. Katakana Feature F-1



Bits

00 o1 10 1 0,1
Hex1 100 [0t [10 |11 foo |01 |10 |11 Joo |01 {10 |11 |00 |01 [10 (11 [==23
Bits
4567 1 0|1 |2 |3 |a]s]6]7]|8]l9[Aa]lBlcCc!|D F_j*=Hex 0
0000 0 NUL SP & _q: Vi $ o]
0001 | 1 sBA o | T |/ P Al 1
0010 | 2 "EUA R E 1 1% 1N B | K|S |2
oot | 3 [ 1c S 1w [ & cluo T !3
0100 | 4 » NN ! S B B DIM]u |a
0101 5 PT | NL 3 A1 b = 3 NV |5
0110 | 6 ER niyT|o6 FlO|W]|S®6
o1 | 7 » Fl 2] A Glp Ix |7
1000 | 8 1| - 2(3%| % H{a|yY |8
1001 9 EM L 7 2P | R|[z |9
1010 | A 31/ 1 |v
1011 B ¥ # 0
1100 C DUP RAL< |* % |@ bl 3 P
1101 D SF ( } _ 0N 5 | °
1110 E FM + : > = 2 ] w
nmoF suf | || ? t vt
Notes:

1. Character code assignments other than those shown within all outlined areas of this chart are
undefined. If an undefined character code is programmed, the character that will be displayed
or printed is not specified. The character displayed by the 3277 or 3275 for a given undefined
character code may be different for other devices. IBM reserves the right to change at any time
the character displayed for an undefined character code.

2. Hex codes 4A, 5A, 6A, and 7F are used for CU addressing, device addressing, buffer addressing,
and control purposes (for example, WCC and CCC), but have no associated graphic characters.

3. The DUP and FM control characters are displayed or printed as * and ; respectively.

4. For 3277, 3284, 3286, 3287 (with the 3271/3272 Attachment feature), and 3288 terminals
attached to a 3271 or 3272 Control Unit, NL and EM are stored in the buffer in two character
locations. The Katakana hardware expands the NL and EM characters received from the program

- to the required 2-byte sequence. It also contracts the 2-byte buffer sequence to-the single-byte
EBCDIC NL or EM code on a subsequent read operation.
NL and EM display or print as blank 5 and blank 9 respectively, except for a printer not
operating under format control, which executes NL and EM and prints blank blank.

5. For 3277, 3284, 3286, 3287 (with the 3271/3272 Attachment feature), and 3288 terminals
attached to a 3274 Control Unit, the NL and EM control characters occupy one character position
in the buffer, display or print as « and 9, are never executed, even by printers not operating under
Format Control, and are transmitted as hex 45 and F9 to the host on a subsequent read operation.

6. For AID, attribute, write control (WCC), copy control (CCC), CU and device address, buffer
address, sense.and status characters, bits 0 and 1 are assigned so that each character
can be represented by a graphic character in Figure 2-6.

7. The SUB control character (hex 3F) is not supported for terminals attached to a 3274 Control

“Unit,
8. For BSC data-link control characters, see Chapter 6.

Figure F-1. Japanese Katakana EBCDIC I/O Interface Code for 3271, 3272, and 3274 Control Units
with 3277, 3284, 3286, 3287 (with 3271/3272 Attachment Feature), and 3288 Terminals
Attached, and 3275 Units



Bits

00 01 10 1" le—0,1
Hex1 )00 {01 |10 [11 |oo | o1 |10 |11 |00 {01 [10 [11 |00 |01 [10 |11 fe=23
Bits l
4567 0 |1 12 }3 |a[s5!6]7 |8]9 |A]|B|C|DIEIF Hex O
0000 0 NUL SP & | - Y $ 0
0001 1 SBA ° |/ N B Al 1
0010 2 EUA oo 117 A B|lKI[s 2
o011 3 Ic | 1Y LR clL|{T |3
0100 | 4 o2 I |7 |72 DM |uUu |
0101 5 pT | NL 3 L A EINI|V |5
0110 | 6 7| v niIi{e¢ Flo |wl/le6
0111 7 » ¥R G |P | X |7
1000 | 8 GE 1| - 2713 | % Hla|Y |8
1001 ] EM -] b F [ RJjZ |9
1010 | A £ 41 {711 v
1011 B ¥ # 0
1100 ¢ FF | DUP RALI< |* % |@ Vi 319
1101 D CR | sF ( ) _ | SN 5 ]2
110 | E M + s>l =1afejuis
mn F 1= ? " t - °
Notes:

1.

Character code assignments other than those shown within all outlined areas of this chart are
undefined. If an undefined character code is programmed, the character that will be displayed or
printed is a hyphen (-); hex code 60 will be returned on a subsequent read operation. |BM
reserves the right to change at any time the character displayed for an undefined character code.
CR, NL, EM, and FF control characters are displayed or printed as blank characters. The DUP
and FM control characters are displayed as * and ; respectively.

Hex code 6A is used for CU addressing, device addressing, buffer addressing, and control purposes
(for example, WCC and CCC), but has no associated graphic character.

For AID, attribute, write control (WCC), copy control (CCC), CU and device address, buffer
address, sense, and status characters, bits 0 and 1 are assigned so that each character

can be represented by a graphic character in Figure 2-6.

For BSC data-link control characters, see Chapter 6. For the SCS control codes associated

with the SNA Character String feature on 3287 (with the 3274/3276 Attachment feature) and
3289 printers, see Chapter 4.

For 3277, 3284, 3286, 3287 (with the 3271/72 Attachment feature), and 3288 terminals attached
to a 3274 Control Unit, when graphic characters £ | * and — (hex 4A, 5A, 7F, and A7) are
programmed, they display or print a # | * (apostrophe) and — respectively,; on a subsequent read
operation, they will be returned as hex 7B, 4F, 7D, and 5F respectively.

Furthermore, when control characters NL, EM, FF, and CR are programmed, they are not
executed, occupy a single-character position in the buffer, and display or print as+ 9 < and >
respectively; hex codes 45, F9, 4C, and 6E will be returned respectively on a subsequent read
operation.

Figure F-2. Japanese Katakana EBCDIC I/O Interface Code for 3274 and 3276 Units with 3278, 3279,

3287 (with 3274/3276 Attachment Feature), and 3289 Terminals Attached
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When the cursor leaves the numeric field, the keyboard returns to lower shift of the most
recent Latin or Kana mode used by the operator. This is independent of whether the
last mode was caused by an override by the operator or the mode being used just prior
to entry of the cursor into the numeric field.

Katakana Shift Keys — 3276, 3278, and 3279

F4°

Four shifts [upper and lower left (UL and LL) and upper and lower right (UR and LR)]
on the Katakana keyboards are used with the 3276, 3278, and 3279 displays:

Shift Typewriter Keyboard Data Entry Keyboard Operator Message
uL e Alpha Symbol 7% Alpha Symbol Numeric ALPHA §
LL &R Alphameric - % F Alpha ALPHA
hr nr
UR 2% KANA Symbol 22 KANA Symbol nr 4
LR N ¥ Katakana NT Katakana h3

The characters associated with each shift level are shown in the corresponding position of
the key tops. In normal operation, the appropriate shift key is pressed and released to
enter the required shift level; the keyboard remains in that shift level until another is
selected. However, in a programmed numeric field (program attribute), the keyboard is

automatically set to the upper left (UL) shift, and all characters for that shift are valid,

unless a keyboard with the Numeric Lock feature is being used. The Numeric Lock feature

limits the entries to 0—9, minus (-), decimal sign, and DUP. This automatic UL shift may
be overridden by pressing and holding the desired shift key; releasing the shift key returns
the keyboard to the UL shift.

Holding a shift key when leaving the programmed numeric field causes the keyboard to
enter and remain in that shift level until another shift key is pressed.

On a data entry or data entry (keypunch layout) keyboard, the Numeric Lock feature is
disabled while the Alpha, Numeric, Latin Shift, Lock, or upper left shift (3276
or 3278) key is operated.

On a 3275 or 3277 typewriter or operator console keyboard, the characters that can be
entered in the field identified in the attribute byte as numeric and unprotected are
(0-9), decimal sign, and minus sign (-); in addition, on 3275 or 3277 typewriter
keyboards, when the Shift, Latin Shift, or Lock key is operated, the DUP

character may be entered by the operator.



Appendix G. Encrypt/Decrypt Feature

Encrypt/Decrypt Products

The IBM Cryptographic Subsystem is a combination hardware and programming

implementation of cryptography for data security. It consists of the following separate
products:

e IBM Programmed Cryptographic Facility Program Product (OS/VS1 and OS/VS2 MVS
only).

e ACF/VTAM (Level 3.0 or higher) Encrypt/Decrypt feature.
e 3274/3276 Encrypt/Decrypt feature.

The first two products reside at the host processor; the third resides in the control unit.

IBM Programmed Cryptographic Facility Program Product
This product contains the following functions: encrypt/decrypt, key generation, and
key management. The encrypt/decrypt function is an IBM programmed implementation
of the Federal Data Encryption Standard (DES) algorithm as published by the National
Bureau of Standards in January 1977 and adopted as the United States Federal
Information Processing Standard (FIPS 46) in July 1977.

The other functions of the IBM Programmed Cryptographic Facility generate new keys
upon request and in general manage all the keys used throughout the network. Under the
IBM key management concept, since the enciphering algorithm is published, protection

is derived from keeping the keys secret.

ACF/VTAM Encrypt/Decrypt Feature
This feature provides cryptographic support in ACF/VTAM by:

* Allowing the specification of a physical cryptographic feature on a Logical Unit (LU)
basis.

® Being an interface with the Programmed Cryptographic Facility Program Product for
enciphering and deciphering messages and key management.

e Supporting cryptographic changes to SNA.

3274/3276 Encrypt/Decrypt Feature
This feature provides hardware implementation of the DES algorithm to encrypt and
decrypt data on a TP line. It is applicable to the 3274 Model 1C operating in SNA/SDLC
mode and to the 3276 Models 11—-14 only. When used with the ACF/VTAM Encrypt/
Decrypt feature described above, data transmitted via the transmission subsystem can be
safeguarded through cryptography from modification, disclosure, or both. Installed in
the control unit with SDLC line control, this feature provides encrypt/decrypt services

for up to 32 attached terminals for the 3274 and up to 8 attached terminals for the 3276.
Included in the feature are:

e Asingle secondary LU key (terminal master key) storage element and logic to perform
enciphering and deciphering operations for secondary LU’s by block-chaining.

e A cryptographic diskette to be used when initially installing or changing the terminal
master key in the 3274.

e A security keylock located in the customer access area of the control units.

® A mercury battery, IBM PN 1743456, to sustain the terminal master key when the
control unit power is off.
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When the 3274 or 3276 Encrypt/Decrypt feature is used in conjunction with other IBM
Cryptographic Subsystem products and is operating in an SNA/SDLC environment, data
may be transmitted between the control unit and the host computer in a form that
precludes accidental or intentional disclosure; neither can the data be modified without
detection.

- In SNA terminology, communication occurs between network nodes (application

programs and terminals), each node being an LU. Data may be transmitted between the
host computer (the primary LU) and a terminal attached to the control unit (the
secondary LU) once the LUs have established an LU-LU session. When the cryptographic
function is not used, the data is transmitted in the clear, that is, not enciphered. When
the cryptographic function is used, the data is enciphered, thus permitting the end-users
to communicate the data between the LUs in a secure manner.

It is important to note that only the data transmitted via the transmission subsystem
between the host computer and the control unit may be protected by cryptography.
Data passing between the control unit and its attached terminals (display stations and
printers) is not enciphered.

Two types of cryptographic LU-LU sessions may be established: required cryptographic
and selective cryptographic sessions. In the first type, all data transmitted between the
host computer and the control unit is enciphered during the LU-LU session. In the
second type, data is enciphered at the option of the application program; thus enciphering
of data can be selected or suppressed by the host LU, but not by the control unit LU.

Establishing Cryptographic Sessions

Bind Command Processing

Before cryptographic session can be established, the ACF/VTAM Encrypt/Decrypt
feature must recognize a request for a cryptographic session and determine the crypto-
graphic capability of the host processor and the control unit. The ACF/VTAM Encrypt/
Decrypt feature calls the IBM Programmed Cryptographic Facility Program Product to
generate a cryptographic session key in two versions. The first version is enciphered under
the host master key and is stored in the host processor. From this first version, the
program product produces a second version enciphered under the secondary LU key. The
secondary LU key is a key encrypting key associated with the secondary LU and is used
to protect the cryptographic session key during transmission to the secondary LU. The
cryptographic session key is used to encipher and decipher data that will be transmitted
between the primary and secondary LUs once a cryptographic session has been
established.

To establish a cryptographic session, the host processor transmits the enciphered crypto-
graphic session key to the control unit as part of the Bind command. The control unit
can decipher the session key, since the secondary LU key is known (having previously
been installed in the control unit by a security officer).

In addition to storing the encrypted session key, the control unit takes part in the
following cryptographic protocol:

A pseudo-random value (N) is encrypted under the just-received session key (KS), and
this 8-byte quantity EKS(N) is sent to the host as part of the Bind response.

A valid host will decrypt EKS(N), invert 4 bytes of N, re-encipher the value, and send
this 8-byte quantity EKS(N) to the control unit as part of the crypto verification
(CRV) command.



The control unit decrypts EKS(N), inverts N and compares this value N with the
original N. If the values are identical, a positive response is sent to the host, and the
conditions of a cryptographic protocol have been met. This cryptographic protocol
serves two purposes:

It verifies that both host and control unit are using the same data encrypting key

(KS).

It validates the host’s cryptographic capability, thus preventing an active wiretapper
from using the control unit to decipher captured enciphered data.

The following chart illustrates how the cryptographic protocol fits in with the SNA
commands which invoke and terminate a cryptographic session:

PLU — Host Application SLU — Terminal Devices

Bind + Enciphered Session key

Bind Response + Enciphered N

CRV + Enciphered N
< CRYV Response
SDT
< SDT Response
Data
Data
UNBIND
Unbind Response

Installing the Secondary LU Key in the 3274
A copy of the secondary LU key (the terminal master key) must be installed in the 3274.
The procedure to install this key should be performed by someone in a position of trust,
such as a security officer. The key can only be entered from the keyboard of a 3278
attached to port AQ of the 3274. To reduce the possibility of exposing the terminal
master key prior to installing the key, the procedure requires that the customized system
diskette be removed from the 3274 and replaced by the cryptographic diskette. A
physical key is then inserted and rotated in a security keylock located inside the customer
access area of the 3274. The terminal master key is entered, together with the control
unit identification, from the 3278 or 3279 keyboard. At no time is the terminal master
key displayed on the display station screen. Once the terminal master key has been in-
stalled in the 3274, the security key is removed from the security keylock, and the crypto-
graphic diskette is replaced by the customized system diskette.
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Terminal Master Key Verification for the 3274

Procedures for the 3276

‘G4

Once the terminal master key has been installed in the 3274, the 3274 generates a
verification pattern based on the terminal master key. Each terminal master key generates
a unique verification pattern. To verify that the correct terminal master key is installed

in the 3274, the cryptographic diskette is inserted in the 3274. By interrogating the

3274 from the 3278 or 3279 (attached to port AO of the 3274), the display station opera-
tor can check that the terminal master key is correct. This verification procedure can be
performed by any operator without compromising the security of the Encrypt/Decrypt
feature.

Note: The characters entered for the terminal master key are hexadecimal characters.
Each byte of the key-variable, consisting of two of these hexadecimal characters, must
have odd parity. This means that the number of 1 bits in that byte of the key-variable
must be odd.

Installing the secondary LU key and verifying the terminal master key are different for
the 3276, since no diskette is required and the display used is the control unit display
station. Also, no entry of controller ID is required since this is fixed at time of
manufacture.

See the Operator’s Guide for details on both of these procedures.



Appendix H. Request Formatted Maintenance Statistics (RECFMS)

Formats

This appendix describes the formats of the four RECFMS responses the 3274 Control
Unit and the 3276 Control Unit Display Station can send to the host system in response
to an REQMS command.

Counters in type 1, 2, and 3 responses do not wrap when they exceed their maximum
value; they maintain the maximum value.

The log areas are reset when:
e The 3274 or 3276 is turned off (types 1, 2, and 3).

¢ The concurrent test, section 4, Error Log Erase, is executed for the 3274 CCA/HPCA
Adapter (type 3 only).

¢ The execution of RECFMS is completed normally as the response to an REQMS with
a “RESET” request (types 1, 2, and 3).

REQMS Request Type 1 — Link Test Statistics

Bytes 14, 15 = Number of times the Test command was received.
Bytes 16, 17 = Number of times the Test response was transmitted.

REQMS Request Type 2 — Summary Counters

Byte 14
Bit0=1
Bit1=1
Bit2=1
Bits 3—-7

Bytes 15, 16

Bytes 17, 18

Bytes 19, 20
Bytes 21, 22

Mask bits of the summary counters supported. All supported counters,
including those containing zero count, are sent to the host by RECFMS.
Machine Check.

= Communication Check.

Program Check.

Reserved.

Reserved.

Machine Check Summary Counter.
Communication Check Summary Counter.
Program Check Summary Counter.

REQMS Request Type 3 — Communication Adapter Data

Error Counts

Byte 14

Byte 15
Bit0=1
Bit1=1
Bit2=1
Bit3=1
Bit4=1
Bit5=1

=

It

Adapter Type.

X ‘01’ = CCA Link Adapter.

X ‘02’ = HPCA Link Adapter (not applicable to the 3276).

X ‘03’ — X‘FF’ = Reserved.

Mask bits of the Communication Adapter Error Counters supported.
All supported counters, including those containing zero count, are
sent to the host by RECFMS.

Nonproductive Timeout.

Idle Timeout.

Write Retry.

Overrun,

= Underrun.

Connection Problem.
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Bit6 =1
Bit7=1
Byte 16

Bito=1
Bit1=1
Bit2=1
Bits 3—7
Byte 17
Byte 18
Byte 19
Byte 20
Byte 21
Byte 22
Byte 23
Byte 24
Byte 25
Byte 26
Byte 27
Byte 28

FCS Error.

Primary Abort.

Mask bits of the Communication Adapter Error Counters supported.
All supported counters, including those containing zero count, are
sent to the host by RECFMS.
Command Reject.

DCE Error.

Write Timeout.

Reserved.

Reserved.

Nonproductive Timeout Counter.
Idle Timeout Counter.

Write Retry Counter.

Overrun Counter.

Underrun Counter.

Connection Problem Counter.
FCS Error Counter.

Primary Abort Counter.
Command Reject Counter.

DCE Error Counter.

Write Timeout Counter.

REQMS Request Type 5 — 3274 Configuration

Information

Byte 14
Bytes 15—30
Byte 31
Byte 32
Bytes 33—37
Bytes 38—42
Bytes 43—47

Bytes 51—60
Byte 61
Byte 62
Byte 63
Byte 64
Byte 65
Byte 66
Byte 67
Byte 68
Byte 69
Byte 70
Byte 71
Byte 72

Always X‘00°

Installed Patch ID Values.

Number of RPQs Installed on the 3274.
Reserved.

RPQ 11ID.

= RPQ21ID.
= RPQ 3 ID.
Bytes 48—50 =
= Reserved.

= Feature Disk Level.
= Feature Disk Suffix.

Control Values for Suffix Numbers.

System Disk Level.
System Disk Suffix.
Language Disk Level.
Language Disk Suffix.
RPQ 1 Disk Level.
RPQ 1 Disk Suffix.
RPQ 2 Disk Level.
RPQ 2 Disk Suffix.

= RPQ 3 Disk Level.

RPQ 3 Disk Suffix.

REQMS Request Type 5 — 3276 Machine Level

Information

Bytes 14—229 = 3276 Machine Level Information.
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Appendix I. Abbreviations

A
A. Attention.
ACK. Positive acknowledge.
AID. Attention Identification.
ALPHA. Alphameric.
A/N. Alphameric/numeric.
APL. A programming language.

ASCIL. American National Standard Code for Information
Interchange.

async. Asynchronous.
atb. Attribute.

B

B. Busy.

BB. Begin bracket.

BCC. Block check character.
BETB. Between-bracket state.
BIU. Basic information unit.
BOC. Bus-out check.

bps. Bits per second.

BSC. Binary synchronous communication.
C

C. Column.

CAW. Channel address word.
CC. Control check, Chain Command (flag).
CCC. Copy control character.
CCW. Channel control word.
CD. Change direction.

CE. Channel End.

char. Character.

cmd. Command.

CNCL. Cancel.

cps. Characters per second.
CPU. Central processing unit.
CR. Command Reject.

CRT. Cathode-ray tube.
CRV. Crypto Verification.
CSW. Channel status word.
ctl. Control.

CTS. Clear to Send.

CU. Control unit.

CUE. Control Unit End.

D

D. Display.

DAA. Data access arrangement.
DB. Device Busy.

DC. Data Check.

DE. Device End.

dec. Decimal.

DEL. Delete.

DISC. Disconnect.
DLE. Data link escape.
DM. Disconnect mode.
DR. Definite response.
DUP. Duplicate.

E

EAU. Erase All Unprotected.

EB. End brackets.

EBCDIC. Extended binary-coded decimal interchange code.
EC. Equipment Check.

EFI. Expedited flow indicator.

EIA. Electronic Industries Association.
EM. End of message.

ENP. Enable Presentation.

ENQ. Enquiry.

EOF. End of Field.

EOlL End of Inquiry.

EOR. End of Record.

EOT. End of Transmission.

ERP. Error recovery procedure(s).
ESC. Escape.

ETB. End of Transmission Block.
ETX. End of Text.

EUA. Erase Unprotected to Address.
E/W. Erase/Write.

EX (response). Exception.
F

FF. Forms feed.

FID. Format identifier.

FIE. Function interpret error.

FM. Field mark, function management.
FRMR. Frame reject.

G
GP. General Poll.
H

Hex. Hexadecimal.
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HT. Horizontal Tab.
Hz. Hertz.

I(format). Information.

IC. Insert Cursor.

ident. Identification.

IML. Initial machine load, initial microprogram load.
Ind. Indicator.

INS. Insert.

10S. Input/Output Supervisor.

IR. Intervention Required.

IRS. Interrecord separator.

ITB. End of intermediate transmission block.
K

kbd. Keyboard.
L

LF. Line feed.
LIC. Last in chain.
LRC. Longitudinal redundancy check.

LU/SSCP. Logical unit/system services control point.

M

MCL. Multiuse Communicgtion Loop.
MDT. Modified data tag.

MHS. Magnetic hand scanner.

MPP. Maximum presentation position.
MSR. Magnetic slot reader.

N

NA or N/A. Not applicable.
NAK. Negative acknowledge.
NCP. Network control program.
NL. New Line.

NS (format). Nonsequenced.
NUL. Null

(0]
OC. Operation Check.

P

P. Printer, protected.

PA. Program access.

PF. Program function.

PLU. Primary Logical Unit.

PS. Programmed Symbols.

PSI. Primary to secondary indicator.
PT. Program Tab.
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R

R. Row.

RA. Repeat to Address.

RB. Read Buffer.

RBM. Read Buffer Modified.

Rd Mod. Read Modified.

RECFMS. Record Formatted Maintenance Statistics.
Req. Request.

REQMS. Request Maintenance Statistics.
RH. Request/response header.

RM. Read Modified.

RNR. Request not ready.

RP-Q. Read Partition-Query.

R/R. Request/response.
RR. Request ready.

RSP. Response.

RTS. Request to send.
RU. Request response unit.

RVIL Reverse interrupt.
S

S (format). Sequenced.

SA. Selection addressing.

SBA. Set Buffer Address.

SCS. SNA Character String.

SDLC. Synchronous data link control.
SF. Start Field.

SHF. Set Horizontal Format.

SI. Suppress Index.

SIOF. Start I/O Fast Release.

SLU. Secondary logical unit.

SM. Status Modifier.

SNA. Systems network architecture.
SNBU. Switched network backup.
SNRM. Set normal response mode.
SOH. Start of heading.

SOR. Start of record.

SP. Space, Specific Poll.

SPD. Selector pen detect.

S/S. Status and sense.

SSCP. System services control point.
SSR. Secure string record.

STX. Start of text.

SUB. Substitute.

SVF. Set Vertical Format.

sw. Switch

SYN. Synchronous idle.



T

TC. Transmission Check.
TCU. Transmission control unit.
TH. Transmission header.

TTD. Temporary text delay.
U

U. Unprotected.

UA. Unnumbered acknowledgment.

UC. Unit Check.

UE. Unit Exception.
US. Unit Specify.

\%

V. Volts.
VFC. Vertical forms control.
VTAM. Virtual Telecommunications Access Method.

w

WACK. Wait before transmit.
WCC. Write control character.

WSF. Write Structured Field.
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Appendix J. Glossary

The terms in this glossary are defined here as they apply to the
3270 Information Display System.

A

alphameric field. A field that may contain any alphabetic, numeric,
or special character that is available on 3270 keyboards.

alphameric keyboard. A typewriter-like keyboard used to enter
letters, numbers, and special characters into a display station
buffer; also used to perform special functions (such as backspacing)
and to produce special control signals.

attention. An I/O interruption generated asynchronously by a
display station, usually as the result of an action taken by the
operator of the device.

attention identification (AID) character. A code that is set in the
display station when the operator takes an action that produces

an I/O interruption. The character identifies the action or key that
caused the condition to be generated. The AID is set when the
display station operator presses a program access key, when a
selector-light-pen attention occurs, or when a magnetic

card read-in occurs. It also identifies device addresses assigned to
printers.

attribute. A characteristic of a display field. The attributes of a
display tield include: protected or unprotected (against manual

input and copy operations); numeric-only or alphameric input
control; displayed, nondisplayed, display-intensified; selector-light-pen-
detectable or -nondetectable; and modified or not modified.

attribute character. A code that defines the attributes of the display
field that follows. An attribute character is the first character in a
display field, but it is not a displayable character.

audible alarm. A special feature that causes a short, audible tone to
be sounded automatically when a character is entered from the
keyboard into the next-to-last character position on the screen. It
can also be sounded under program control.

automatic skip. Automatic repositioning of the cursor, after entry of
a character into the last character position of an unprotected display
field, over a protected and numeric field to the first character position
of the next unprotected display field.

automatic upshift. Automatic shift of the data entry keyboard,
when the cursor enters an unprotected numeric field to allow
entry of only the upper symbols on dual character keys.

available/unavailable. A device is available for CU-channel

operation if (1) ac power is on at the device, (2) it is online, (3) it

is physically attached to the CU, and (4) its security keylock is turned
on. The device is unavailable if any one of these conditions does

not exist.

B

buffer. The hardware portion of a display station, control unit, or
buffered printer in which display or print data is stored.

buffer address. The address of a location in the buffer at which
one character can be stored.

busy/not busy. The CU considers a device busy if (1) it is
performing an operation that was initiated by the CU (namely, an
erase-all-unprotected operation or a printing operation) or (2) if
the CU attempted to perform a command with the device but
found the device busy executing a manually initiated operation.
A manual operation can be initiated at the keyboard, operator
identification card reader, magnetic slot reader, magnetic hand
scanner, or selector light pen.

c

cathode-ray tube (CRT). A vacuum tube in which a slender beam
of electrons is projected upon a fluorescent screen to produce a
luminous glow corresponding to the beam’s path.

character addressing. The capability of gaining access to any
character position in the buffer by using an address.

character generator. A hardware unit contained in each 3270
display and printer. It converts the digital code for a character
into signals that cause the character to be printed or displayed.

character position. A location on the screen at which one
character can be displayed; also, an addressed location in the
buffer at which one character can be stored.

communication facilities,. Any media, such as a telephone circuit,
that connect a remote 3270 control unit with a computer.

copy control character (CCC). A character used in conjunction
with the Copy command to specify that a particular operation,
or combination of operations, is to be performed at a display
station or printer in the data that is to be copied.

copy operation. An operation that copies the contents of the
buffer from one display station or printer to another display
station or printer attached to the same control unit.

cursor. A unique symbol (an underscore or rectangular symbol)
that identifies a character position in a screen display, usuaily
the character position at which the next character to be entered
from the keyboard will be displayed.

cursor check. An error condition that occurs when display
station circuitry detects no cursor or more than one cursor in
the display buffer.

D

data entry keyboard. A typewriter keyboard on which the
numeric keys are grouped in a format similar to the numeric keys
on a card punch keyboard (to facilitate entry of numeric data).
Other features include (1) automatic upshift of the keyboard
when the cursor enters a numeric-only display field and (2)
automatic prevention of entry of nonnumeric characters into

a numeric-only display field, when the special Numeric Lock
feature is installed.

data set. See modem.
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data stream. All data transmitted through a channel in a single
read or write operation to a display station or printer.

designator character. A character that immediately follows the
attribute character in a selector-light-pen-detectable field. The
designator character controls whether a detect on the field will
or will not cause an attention. For a nonattention-producing
field, the designator character also determines whether the
modified data tag for the field is to be set or reset as the
result of selector-light-pen detect.

detect. See selector-light-pen detect.

detectable. An attribute of a display field; determines whether
the field can be sensed by the selector light pen.

display field. A group of consecutive characters (in the buffer)
that starts with an attribute character (defining the characteristics
of the field) and contains one or more alphameric characters.
The field continues to, but does not include, the next attribute
character.

display operator. A person who uses the keyboard to perform
operations at a display station.

E

escape command sequence. A two-character sequence used in
remote operations that consists of ESC (27 hex in EBCDIC and
1B hex in ASCII) and the command character which follows
and specifies the 3270 command.

-F
field. See display field.

formatted display. A screen display in which a display field, or,
fields, has been defined as the result of storing at least one
attribute character in the display buffer.

input field. An unprotected field in which data can be entered,
modified, or erased manually.

intensified display. An attribute or a display field; causes data in
that field to be displayed at a brighter level than other data
displayed on the screen.

I/O pending. The condition that results in generation of the
attention status in a locally attached display station and results
in a response to a polling operation in a remotely attached
display station.

L

leased line. See nonswitched line.

M

modem. A device that modulates and demodulates signals
transmitted over communication facilities. ‘

modified data tag (MDT). A bit in the attribute character of a
display field, which, when set, causes that field to be transferred
to the channel during a read-modified operation. The modified
data tag may be set by (1) a keyboard input to the field, (2)

a selector-light-pen detection in the field, (3) a card read-in

J-2

operation, or (4) program control. The modified data tag may
be reset by (1) a selector-light-pen detection in the field, (2)
program control, or (3) ERASE INPUT key.

multidrop. A line or circuit interconnecting several stations;
synonymous with multipoint line.

N

nonswitched line. A connection between a remote 3270 control
unit and a computer that does not have to be established by
dialing.

null character. An all-binary-0 character that occupies a position
in the storage buffer and is displayed as a blank position.

null suppression. In reading the contents of the buffer for a
display or printer, the bypassing of all null characters in order
to reduce the amount of data to be transmitted or printed.

(o)

order code. A code that may be included in the write data stream
transmitted for a display station or printer; provides additional
formatting or definition of the write data.

order sequence. A sequence in the data stream that starts with
an order code and includes a character address and/or data char-
acters related to the order code.

P

parity check. An error condition that occurs when 3270 system
circuitry detects one or more characters with bad parity in a
3270 unit buffer.

printer hang (3284/3286 only). This condition exists when the
print mechanism is unable to advance successfully. This
condition can occur any time during a printout, including the
carriage return and new line advance. The printer will try to
recover, that is, mechanically restore its print mechanism to the
starting position. This hand condition may be caused by a
mechanical malfunction or loss of ac power at the carriage
motor.

program access (PA) key. A program attention key that may be
defined to solicit program action that does not require data to

be read from the buffer of the display station. If a Read
Modified command is issued in response to the program

attention key interruption, only the attention identification (AID)
character is transferred to the program; no data from the buffer
is transferred.

program attention key. Any key on the keyboard that solicits
program action by generating an I/O interruption. The keys are
the CLEAR key, ENTER key, TEST REQ key, CNCL key,
program function keys, and program access keys. Each
program attention key is associated with a unique attention
identification (AID) character.

program function (PF) key. A program attention key that may be
defined to solicit program action that usually requires data to be
read from the buffer of the display station. If a Read Modified
command is issued in response to the program function key
interruption, the attention identification (AID) character and all
display fields in which. the modified data tags are set are
transferred to the program.



protected field. A display field for which the display operator
cannot use the keyboard or operator identification card reader
to enter, modify, or erase data.

R

read-modified operation. An operation in which only those
display fields in which the modified data tag is set are read.

ready/not ready. The only devices that can be “not ready” are

the attached printers. Thus, a printer is not ready to operate with
the CU when (1) the printer’s cover is open, (2) it is out of paper,
or (3) a “hang” condition exists in the printer. (See printer hang.)

S

security keylock. A special feature that disables all input functions
and blanks the display, except when the key is inserted in the lock
and turned.

selector light pen. A pen-like instrument that can be attached to

the display station as a special feature. When pointed at a detectable
portion of an image and then activated, the selector light pen

senses the presence of light at a display field and produces a
selector-light-pen detect.

selector-light-pen attention. An interruption generated when a
selector-light-pen detect occurs on a display field that has a
null, space, or ampersand designator character. The attention
concludes the selector-light-pen operation.

selector-light-pen detect. The sensing by the selector light pen of
the presence of light from data in a display field that has the
detectable attribute. Depending on the designator character of that
display field, the detection and location information is identified
on the screen (and stored in the buffer) or may produce an
interruption that is transmitted to the CPU.

short read. A Read Modified command sent in reply to depression
of the CLEAR, CNCL, or a PA key at a display station. Only an
AID byte is transferred to main storage.

structured data 6-bit. The low-order 6-bit binary-coded characters
used internally by the CU. The 6-bit code is applicable to all
characters received by the CU: graphic, AID, attribute, write
control (WCC), copy control (CCC), CU and device address,
buffer address, status, and sense.

T

test request read. A Read Modified command resulting from the

operator’s pressing the TEST REQ or SYS REQ key to allow entry
of a predefined test request data format.

U

unformatted display. A screen display in which no attribute
character (and, therefore, no display field) has been defined.

unprotected field. A display field for which the display station
operator can manually enter, modify, or erase data.

w

wraparound. The continuation of an operation (for example, a
read operation or a cursor movement operation) from the last
character position in a buffer to the first character position in
the buffer.

write control character (WCC). A character used in conjunction
with a write-type command to specify that a particular operation,
or combination of operations, is to be performed at a display !
station or printer.
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Staples can cause problems with automated mail sorting equipment.
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in the Edition Notice on the back of the title page.)
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